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You'd think it was a coating of jewel 
dust —so brilliant—so scintillating 
—like the sparkling hues of count- 
less diamonds, emeralds, rubies and 
sapphires, flashing in the sunlight. 

It is the new Rogers “Vogue” 
finish—the latest and most thrilling 
idea in artistic lacquer treatment for 
new and old tables, desks, bookcases, 
lamps, smoking stands, bookracks, 
etc. The effect is amazing. Yet to 
produce it is very, very easy. Com- 
plete directions come with every can, 

Simply lacquer the piece with a 
beautiful Rogers color. Halfan hour 
later apply the new “Vogue” finish. 
Many exquisite variations are possi- 


LACQUER (T 


“Money. 
Guaranty 


to telund the entre porchase peice. 


ROGER 


ble. Merely follow the directions. 
No experience is needed. Anyone 
can do it. Like “Rogers,” the new 
“Vogue” finish— 

“Dries While You Wait.” Dries 
smooth and hard. Dries free from 
dust. Dries to tough, durable 
surface that wears and wears and 
WEARS. You will be more than 
delighted with it. 


26 Rogers Colors 
Rogers Brushing Lacquer comes 


—+ 


Als distributed and guaranteed by 


Peninsular Paiot & V 
Detn 


4 amazing as tt ts NEW & 
finish 


in 26 exquisite standard colors, 
also black, white and clear. In ad- 
dition there are the four new Vogue 
finishes—Platinum Tone, Sun Glow, 
Fairy Green and Fire Glow. 

See your Rogers dealer today. He 
is the only one who carries the new 
“Vogue” finishes. You can tell the 
genuine by the name “Rogers” and 
the distinctive oriental can. Rogers 
Lacquers and Vogue finishes are al- 
ways sold with our “Money-Back” 
Guaranty. 


DETROIT WHITE LEAD WORKS 
Detroit, Michigan 
Mabers of bi de 
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. SINGLE glance at the aristocratic lines and regal appointments 
of the new Cadillac must of necessity determine at once all question of social supremacy in motoring 
hereafter. In addition, there is assurance of lithe and lightningelike performance from the highly 
developed So-degree, V-type, cight-cylinder engine such as no other fine car has ever had, 


More than 50 exclusive body styles by Fisher and Fisher-Flectwood 


ri DIL Les 


A NOTABLE PRODUCT § OF GENERAL MOTORS 
prt 
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Put $1000 


to work 
At $65 a Year 


ment program 
should have as a 
foundation, non- 
fluctuating bonds— 
time-tested as to 
safety—yielding a 
more profitable re- 
turn, You can put 
$1,000 to work at 
6% %—$65 a year 
—in Safe First 
Mortgage Bonds 
offered by this old 
established invest- 
ment banking insti- 
tution. 
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A Planthat puts thes100 Man 
on a Par with the Brg Investor 


By Wattace Astes, Financial Editor 


as H ROY! Do stop the car here 
for a minute and let's take 
in this view.”” 
aire thousand miles of 
and you're not fed up yet," 
said Roy Duan to his wife, Any. as 
he brought the car to a halt in ‘the 
idle of the Bear Mountain Bridge. 
Il never get fed upon a sight like 
this,” replied Amy, as her eye swept 
in the magnificent panorama, fist 
jown the Hudson and then upstream. 
jre's the road we just came over, 
chiseled right out of the side of Storm 
King Mountain. This rivals our own 
Columbia Highway. e's dif- 
ferent, bue just as awe-inspiring as 
anything we have out West. 
“That's one of the nice things abou 
this trip. Whether it’s snow-capped 
Mr. Hood, California's endless 
stretches of groves in blossom, clond- 
piercing Rockies, corn and wheat ex- 
Panses of Kansas and Towa, the Hud- 
son cutting its channel between cliffs 
and palisades, or sky-scraping Man- 
hartan itself, each sight and cach 
scenes differently magnificent. How's 
that for a specch?" said Roy, with a 
comical gesture imitating an orator. 
“How many cables does it take to 
hold up this bridge, Dad?” inquired 
12-year-old Tom Duna, who was more 
interested in engincering than in 
thapsodies on scenery and who, boy- 
like, thought his father knew every- 
thing. 


thousand, I should say,” 
and as the amiable Mr. Dunn was just 
as willing to talk about cables as 
scenery he claborated a little on the 
former while Mrs. Dunn prepared to 
take a snap-shot of the latter. 

“Take a close look at one of those 
cables, Tom. Sec how it is made up of 
a lot of small wires woven and twisted 
tightly together. You could bend and 
break one of the individual wires, but 
you couldn’s break the cable_ itself. 
‘And the combined strength of many 
cables makes this bridge safe for its 
endless stream of automobile traffic. 

“That's what is meant by the 
motto, ‘In union there is strength.” 

“Are you ready, Amy? We better 
be going or we'll be pinched for block- 
ing * So the tourists continued 
across the bridge, wound their way 
along the cement road that skirts the 
cliffs of the East shore and that eve- 
ning they were beginning their visit 
in the cosy home of relatives who 


lived in a suburb of New York City. 

Roy Dunn was a forester. For years 
his work had kept him in the woods of 
the Northwest, with only an occa- 
sional crip into Portland. Living the 
simple life, expenses had been low, so 
that Roy had saved and invested a 
goodly portion of his income, At the 
time we mee the family on the Bear 
Mountain Bridge they were enjoying 
 four-months’ vacation on thei in- 
‘come from investments, Mr, and Mrs, 
Dunn had always wanted to “see the 
Country” so, they had rig-ragged 
across the continent, camping along 
the way and taking in all the sights. 

‘They had been chrough copper mines 
and oil fields, steel plants and sugar 
refineries, mail-order houses and auto- 
mobile factories, hydro-electric de- 
velopments, fruit canneries and all 
manner of places of interest, 

The trip had been a liberal education 
to Roy. It had given him a clear 
picture of the foundation on which 
rests our national prosperity. He had 
learned the significance of our wide 
diversification of rich resources. He 
had scen how each industry, each 
activity, each community was like 
the strands in a bridge cable, how all 
of them woven together created a 
sound basis of our stability “and 
formed the structure of our further 
growth. 

“Well, here, we are in the million 
aires’ capital," said Roy, half in fun, 
as the two families gathered in the 
living room after dinner. Then, turn- 
ing to his brother-in-law, Paul Ham- 
mond, he ventured the thought, “I 
suppose every day at lunch you rub 
elbows with the ‘big magnates’ who 
‘own all those thriving industries, 
railroads, utilities, oil refineries and 
companies that we have been seeing as 
‘we motored across the country, 

“You are talking to one of those 
“big magnates’ now," said Hammond. 
“Town a chunk of a good many of 
those enterprises myself. Companies 
who are helping to pay dividends on 
my investments are located in eve 
stare. Isuppose Iam interested in well 
over a hundred of them." 

“This is a nice, comfortable place 

‘ou have here, Paul, but it does not 
beak like my idea of the home of a 
‘colossus of finance.’ Where'd 
all the money?” Roy inquired. 

“Who said anything about a lot of 


get 


money?” replied (Continual on page ) 
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Investors Syndicate, under its Accumolative Installment Certificate Plan, guarantees to investors sums in 
‘multiples of $1,000 on monthly payments of $6.30 and up for 120 months. ‘The wide appeal of this Plan 
and its soundness is reflected in the consistent growth of Tavestors Syndicate as indicated in the statement 
below. "These resources are back of the unconditional guarantee of safety on each Certificate. 
wa Eel information regarding the Investors Je, 
“A Syndicate Plan mailed upon request 
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Hore is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what gives a first 
mortgage bond absolute safety? 
How can you get the highest in- 
come from your money, consistent 
with safety? 
How can you select a safe invest- 
ment house? 
How can you retire in 15 years on 
your present living budget? 
How can you get 6'4%—more than 
double the savings bank interest 
rate, with all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the first 
mortgage bon thicago? 
Why can Cochran & McCluer sell 
first mortgage bonds in every state 
of the Union without salesmen? 
ms and many others: 
nswered in the new 
Book, "How to 
it NO talesman 


Retire in. tg Years. 
now. Weill gladly sent 
will eal. aly 


Cochran & McCluer Co. 
“46 Noh Destboen St. 
Syomees Meese me 


5 Year No ata wail 


"The Real Estate 


Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
Buving sling leasingand subletting 
of Real Estate, contracting, for erec= 
tion or repairs, mortgaging, transfer- 
fing, insuring, ete. 
‘New revised edition. 
288 pp. Price $2.00, postpaid. 
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Paul. “Confidentially, we have just 
$4,500 invested at the present time. 
Bur I told you the truth when I said 
we had an investment interest in many 
of the biggest, strongest and most 
‘osperous concerns in the United 
States, at least one in every state. 
“Our investments include several 
railroads and makers of railroad 
equipment; several public utilities and 


A Plan that puts the $100 Man on a Par 
with the Big Investor 


(Continued from page 3) 


dollar for dollar, that are available to 
millionaires and such million-dollar 
institutions as banks and insurance 
companies. 

By combining the investment funds 
of many individuals an investment 
trust creates huge resources, usually 
running into the millions, This 
money is invested in a wide dive 
fication of securities. When you buy 


makers of ‘lec- 
trical equipment; 
food companies, 
a shoe manufac- 
turer, the auto- 
mobile industry 
and oil; some 
copper mines you 
went through; 
the five-and-ten 
cent store busi- 
ness and a great 
variety of other 
lines of busi- 
ness."" 

“You seem to 
be sitting pretty, 
Paul. How do 
you work ir?” 
inquired Roy, 
who was anxious 
to learn if there 
was a better way 
to invest hisown 
money, 

“Ie's alll very 
simple, I just 
pur our money 
fn investment 
trust shares,” 
Paul explained, 
and thea he 
moved the veil 
of mystery’ df ‘x 
plaining how 
investment 
trusts enable the 
average man (0 
invest on the 
same broad scale 
as the SCSSOT 
of great wealth. 


For the $100 
and the 
$ro0o Man 


With a com- 


paratively small sum, $100 of $1,000 


To Help You Get Ahead 
Ten 
ne 


Behind the Scenes Where Bonds Are 
Made ells how you can retire in fifteen years 
and have an income equal to your peescat 
living budget. This booklet cao be secured 
by weiog to Cochran and. MeClact Com 
pany. 46 North Dearboen Stret, Chicago, Il, 
How to Get the Things You Want 
tell how you can av insurance ay an active 


cot jean for getsng. ahead 
Fetocilly. Phoenix Maral Life fasurance 
CConpacy,yo8 Bim Stree, Harford, Conn, 
sill Send you this booklet on reget. 
‘The Guaranteed Way to Financial In- 
dependence iy tom's dete mony 

dict Write for this hookiee so laves- 
{oee Syndiatey coo Noesh Seventh Suet, 
| Minoetpol, Sinn, 

The CommonSense Test of Invest 
tone Teves mpgs aa cary tctbod by 
srhich you may correctly jade dhe worth of 
| Say tovemese cust felon porting your 
| tey laze. United States Fal Coxpura- 
| fon, Broadway, Neve York, will send 4 
| lee copy if yourequest Ccula C3. 

The Making of 2 Good Investment 

icibhow Oe coe leon ene 
| faust Morea ants Ss, St, 

Ear Si a Su: How de ‘bonds are 

ie fe scopy ots ook aden 

ates Bool Compesy, 
| Hisitea, Deo, blichugen ov 


tities trouble in one case would be k 


one share or 
more of an ine 
vestment trust, 
you own your 
Proper propor- 
tion of all. the 
securities held by 
the truse. Thus, 
if a trust owns 
20, 50, 160. oF 
more.’ different 
securities, you as 
a sharcholder in 
the trust own 
participations in 
the same secu- 
rities. 
Making Di- 
versification 
Easy for the 
Small Investor 
As everybody 
knows, the back- 
bone of invest- 
ment safety is 
ersification, 
Even with the 
most carefully se- 
lected invest- 
ments there is 
always a chance 
that weakness or 
difficulty of some 
kind will devel- 
op in an indi 
dual security, If 
you had all or a 
considerable part 
of your money in 
one such invest- 
ment it might 
prove costly, Bue 
whea you have 
your money 
widely spread 
over many secu- 


oF more, any individual can acquire an 


and wide variety of securities 


| rust. No matter how limited his 


| means, the investment trust opens to 


| the individual the same opportunities, 


investment interest in a great number 

the 
easy process of making a single in- 
vestment in shares of an investment 


serious. ' 

The principle of diversification has 
always been understood and always 
been advised by investment authori- 
tics. But until the investment trust 
idea was developed the person of 
ordinary means had no practical way 
of diversifying his (Cornaedo page > 
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Write for facta about these United 
Bonds—payment of interest snd pine 
cipal guarantor by United States 
wel Eble eal itso 
With resources of over $20,000,000 
operating under the apervisin ofthe 
Shite of Michigan. 
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| How Diversification Pays Profits 


| or another. Such profits raise the yield 


| organized but a few years ago, but also 


| our Nation's industrics, utilities, en- 
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fands. On this ground alone the in- 
vestment trust is of inestimable value 
to the gencral public. But its virtue 
does not end there. The investment 
trust gives the individual investor a 
heretofore unattainable opportunity 
| for extra profits in addition to normal 
income. 


If you will take any long list of 
standard securities and trace back their 
record for a period of years you will 
find these things: (x) Some of them 
have from time to time paid extra 
dividends, (2) Others have recapital- 
ized and given additional shares to 
their stockholders. (3) Still others, 
who have not given new stock out- 
right, have granted their shareholders 
the right to subscribe co new stock on 
terms that here pacant an Sanetists 
| profi. (4) The market price of many 
Teourites’ has advanced very, sabe 
stantially over a period of time—ad- 
vanced proportionally to higher levels 
than the average gain of all securities 
for the same period 

Extra profitable investments are 
not confined to a few isolated of 
historic cases like Ford or General 
| Motors. Cases of unusual profits are 
{ occurring all che time. A list compiled 
‘a few months ago showed Sys securities 
that had advanced an average of 370% 
in four years. In the long list of care- 
Gilly scloceed secaritics hold by an 
investment trust ther: is reasonable 
possibility that some of them will re- 
turn exceptional profits in one form 


to the investment trust sharcholder 
above the normal level. 

An interesting characteristic of a 
properly organized and soundly oper- 
ated investment trust is that its earn 
ing power increases as the trust grows 
older. Its opportunities for profit are 
of the type that mature co the fullest 
fexeent only with the passage of years. 
This has not only been the experience 
in America, where the first trust was 


British experience, after over sixty 
years of investment trust operation. 
By referring to the forms of extra 
profit enumerated a few paragraphs 
Trove yuu will obeys thes oeep nee 
not the sort to be expected from some 
sudden and sensational stock market 
advance. Rather, they are the result of 
the steady growth and development of 


terprises and institutions. Ic is this 
steady growth, year after year, that 
contributes to the profits of investment 


trust shareholders, 


7 


Jim Cary’s $1,000 
How an Investment Trust 
Benetited Him—How It 

Can Help You 


that the average price of 0 so 
over 20 points, His own investme 
sow any such marked increase in market 


1 had $1,000,000 Td engage the best 
brains Tena find to tudy values and con 
ditions Td have them nec m hundred 


sw Up 


ade cone Mahe oti erence 
an ferage a nive profit on the entire 
dot, n addition to interent wnd dividends, 


itable investments 


Td probably maked% oF 10%, 

market profits, instead of 5% oF 64% 

er my lnvestmenta would be safer 
of diversification. 

‘My investment counsel would help me 

decide when was the right time to invest, as 


If he only knew it, Jim 


wy could invest 


his $1,000 Just os scientiBeally aw be could 
invet'§1,00,000, 


‘your $100, $1,000 or $5,000 


Mingo baxover 88,000,000 
invented in over 200 found session By 
tmaking one ineesiment ef any amount 18 
Finaneial Investing shares, you own your 
proraia part ofall these securities, You gain 
the aft aod prt of widely diver 
investments under the skilled mans 

of this investment trust, — 


11.32% Profit in 1927 

‘You would have made 11.32% during 
1927 if you had invested in shares of Finane 
ial Investing Co, of New York, Ltd. And 
You could have sold your shares nt a profit, 
sich would have incremed your retin to 


Big Profits Conservatively 
It is all explained in our booklet, “The 
from. the, Investor’ 
The Come 


‘Mail the coupon and profit by reading this 
free literature. 


UNITED STATES FISCAL 
CORPORATION 


Managers of 
Financial Investing Co. of New York, Ltd. 


lease send me, immediately, your frec 
Titerature that fells how ean make 
profits on conservative investments, 
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This shot Prof. R. D. Mari ring « 
ring themumir sie the entene 
tropes mene hich hs Tastia 
rigs hat nt eden ct New York 
weirs 


The Institute Tests 
Reveal Astonishing 
Facts About House- 
hold Refrigerators 


OST people realize that they 

should have a refrigerator in 

their home. They know that 

if they do not keep food cold 
ie will spoil, and that this is a waste 
and expense. But they do not know 
that they may eat food which, al- 
though it tastes all right, may have 
started to spoil and eating ic will make 
them sick. 

Dr. Frederic Damrau, an able phy- 
sician, was commissioned by Porta 
Scinnc Mowry to make a thorough 
investigation of the effect on health of 
improper refrigeration, and an im- 
portant article on this subject appears 
on page 22 of this issue of Porutar 
Scrence Moway 

Few people know that there is a 
proper temperature for the proper 

vation of food. Few people 

jow that food kept at a temperature 

above fifty degrees will spoil fast. 

Naturally, therefore, few people know 
what to expect from a refrigerator. 


The Institute Finds Out 
For over a year the Institute has 
been setting up machinery for the test- 
ing of refrigerators. A room has been 
constructed in the laboratory of the 


CE INSTITUTE 
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Institute where the temperature can 
be raised or lowered at will. The 
amount of moisture in the air is regu- 
lated, and instruments installed to 
make records of temperature and 
humidity changes 

Refrigerators, both for use with ice 
and mechanical refrigerators, have 
been placed in this room and tested to 
find out the all important thing about 
a reffigerator—will it maintain a 
temperature inside the box low enough 
for the proper preservation of food—a 
temperature low enough to keep 
bacteria from multiplying, which is 
what makes food spoil. 


‘Most Refrigerators in Use Are 
Ineficient 

The tests show that the refrigerators 
in the average home are very inctfi- 
cient. They will not keep food at a 
temperature low enough to keep 
bacteria from multiplying. Apparent- 
ly, people have been content with 
such refrigerators because they do not 
know what a refrigerator should do. 
If they did know, they would have 
only “an efficient refrigerator and 
would gladly pay its higher cost 
Constant food spoilage and constant 
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rotate HOW TO TELL 
A GOOD 
REFRIGERATOR 


danger from disease are 
a high cost to pay for 
a cheap refrigerator. 


Good Refrigerators 

The Institute has 
found many highly 
efficient refrigerators. 
We will gladly fur- 
nish to any reader of 
Popurar Scrmycn 
Monrraty a list of ap- 
proved refrigerators on 
Fequest, 

A complete manual 
on refrigeration, with 
illustrations, has just 
been prepared by the 
engineers of the Insti- 
tute. This covers the 
numerous points that 
should be considered 
by anyone investing in 
a new domestic re- 
frigerator. Full dis- 
cussion of advantages 
of various types, de- 
finite data on operat- 
ing cost, as well as a list of reliable 
makes approved after tet, are con- 
tained. Several pages are devoted to 
precautions in installing, consider 
tions in placement, and complete ai 
viceon care and upkeep for best results. 

The price of this booklet, entitled 
Refrigeration in the Home, is twenty-five 
cents. It is published by the Popular 
Science Institute of Standards, 250 
Fourth Avenue, New York, N. Y. 


c) 
Popular Science Monthly 
GUARANTEE 


Se snepl ania scsi 
ees 
relented 
Soares 
roleeelrl 
eee ems 
Sotpberat ites 
icp i fin y 
ee ere oe oe 
eed 
cnr es Oxrae 
anteed this sati rion by Pororan 
Feel ag ot Dei 
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We waited two years 
to tell America 
about this grainless wood, 


Possesses remarkable workability and uniform strength. Very dense 
and tough. Highly resistive to moisture, Has a very smooth, attrac- 
tive surface on the face side, and requires no paint for protection. 
Also takes any finish beautifully. Send for large, free sample. 


‘One of the most fascinating chap- 
ters in recent industrial history is 
the story of Masonite Presdwood, 
the grainless wood board from 
Laurel, Mississippi. 

We have waited two whole years 
to tell this story; waited until our 

oduct had conclusively proved 
in actual use that it was as good as 
wwe knew it to be. 

This it has done, and today Masonite Presdwood is 
efficiently serving mankind in scores of ways. 


Fle 


FOR PANELING 


Y 
Bee modern bank, 

‘The builder of a soaring terminal tower, desiring an 
exceptionally fine, smooth surface, uses Presdwood— 
for conerete forms. 

‘A Kansas City baker, wanting to keep his bread and 
rolls perfectly fresh, packs them in Presdwood boxes. 

‘A Nebraska farmer sits down in the evening to enjoy 

i and the tension board in back of the 
Presdwood. 


loud speaker 
Down on the lower Mississippi, a steamboat paneled 
inside and outside with more Presdwood. 
Out in Hollywood, Masonite Presdwood again — 
thousands of feet of it used in making movies. 


New uses discovered almost every day 


Masonite Presdwood uses range from doll houses to 
bridges and flumes. Advertising signs along the high- 
‘ways, campers’ tables, a safety wheel for swimming 
pools, barbecue stands, theater props, starch trays for 
candy manufacturers—all these, and many other things 
of Masonite Presdwood. 

In planing mills and woodworking plants, as in so 
many other lines of industry, the demand for Presd- 
wood is increasing by leaps’ and bounds. Breakfast 


IN MAKING Movies 


nooks are made of it; so are kitchen 
cabinets, china closets and shelving. 
Not forgetting counters, show cases, 
display booths, work-bench tops! 

Masonite Presdwood is actually a 
better product than Nature's own 
material; better in four ways, Itis 
grainless, has greater moisture re- 
sistance, is much denser, and is far 
tougher! Yet it contains no foreign substance, not even 
@ chemical binder. It is genuine wood—and nothing 
else—wood torn apart and put together 


FOR TENSION BOARDS: 


Fresh, clean chips are shot from guns at a velocity 
of about 4,000 feet per second. The long fibres thus 
produced are packed into hydraulic flat bed presses, 
‘and subjected to hundreds of tons of pressure. This 
supertough and sturdy material, entirely free from 
knots and other defects, is then cut by automatic ma 
chines into boards four feet wide and twelve feet long, 


Advantages of Masonite Presdwood 


Masonite Presdwood won't crack, check, split or splin- 
ter. It is highly resistive to wear and moisture, and 
shows minimum contraction and expansion, 


It can be used on any woodworking machinery: 
planer, sander, shaper; and because it contains no grit, 
or foreign substance it does not damage tools, 

Comes in co: t size—four feet wide by twelve 
feet long. Requires no paint for protection. Yet takes 
any finish: lacquer, paint, stain or varnish, 


Jy not experiment with Masonite Preadwood your. 
self? “Large free sample will be forwarded promptly 
‘on request. Send for it today. 


MASON FIBRE COMPANY 
Soles Offices: Dept.1248,111 I", Washington Street 
‘Chicago, Ilinvis 


Maa: Laurel, Minas 


asonite 


PRESDWOOD 


Ik BUILDING BOATS 
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Can Radio Harm Us? 


“FF READ the other day of two different ex- 
periments in which it was found that 
Fadio waves alfect the human body. In 
‘one case Professor McLennan of the 
faiversity of Toronto claimed he discovered 
that long radio waves ‘aise the body” tem- 
perature and so might be 
Used to ill disease. In 
the other ease, workmen 
in the “General Bletre 
Company’ were found to 
fuller from. high blood 
pressure after” working 
with a high frequency: 
tbe used for short waves. 
"have often thought 
about the many wavesof 
different frequency from brondeasting station 
that are constantly going through our houses 


tnd passin ur bodien, and. have 
wondered if they ‘have any effect upon ‘v 
Fertaps some of your renders knew the sn: 


swer to this.”—L. M. C, Buffalo, N. Y. 


Give the Man a Chance 


URE wy Behind, the tes hie 
"beck sont driving’ ‘argareat,” pent 
D. DM from Newark, N. J. "Time wat to 
Be sure, when, women ‘drove from the back 
featyand were dangerous. Now they drive from 
tRerront seat and re murderous. 
iPod bel ti wines te ap 
ng increase in beat fenders and Broken 
Tolar one 
May T quote from the letter of Mrs. LS. 


‘whieh you published last month: 
MAtigy fst the wife st ine Back: et 
anyway? she asked 


atte ihe dans diving 
veas my favorite sport; but now Th 
lowed mach tow he 
creagency bake, Ask other 
w Aguia, Mrs, LS. sald: “Since learning to 
drive" have found that what ooks hike an 
Ainavokiale sta from the back. seat does 
tot remotely nugget one to the diver” 
"She mid tt" know a woman driver who 
he front wheels on the rar trl with 
fhe Md comig. Adah ceo? 
Dogan Bahing 
RYour fot a square 


The War Is On 


“He says “I rented a 
house to him’ is 


pronoun’ should 
“Iik’ is legitimately’ used in this con- 


ection. 
The majority of the eggs proved rotten’ 
inst down as wrong simply beeause the word 
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St. 


‘majority’ is ‘pompous,’ whereas the sentence 
is grammatically wrong in the omission of the 
verb "to be. 

“When a man undertakes to lead others, he 
should see that he does not himself stumble.” 
CH, Los Angeles, Calif. 


Ten Years Ago— 


“| LIKE your magazine in some ways very 

[2g oat Peay Udo" ike ie 
amount of space given tothe latest war mate- 
tial T Bnd tn article headed, “Getting Realy 
for the Next War, so it seems the howl ten 
2s ag about a war fo cd war hae tuned 
‘sat te be nothing bat plain Te, as «lt of 
peuple thought was.” Why pot, have some 
les repding ‘orld pene? KD 

st 


Hye a cn Mi 
aria Wha 
Re ee 
Ia ra ft wa 
cer site Ram 
Sa cotepeem 
fra ergy Lome fat 
arrestee 
fat ft gic pec nd 
the U. SS: Prnrocoe got the Bist pair of guns 
CE Pe tte ft ae 
oe te 0 oe 
Sem aon ating pt eed 
‘St. Nazaire without convoy and at it. 
Se Nie ib oes on a 
pope eee geen". » Albany, 


Why Not Paint the Town? 


“BEVERY time Lad of 

furniture building i 
your Home Workshop, 1 
‘want to start right in and 


Somtec mater 
eater pat aphid he 
Tear tomate 
oa ene opie a 
Seago toy Inte ree et 
Saniora ee dal Te 
SINT Sint te dee ac 
ak oop tape al ae 
see acre oe tooe es 
pill eis ped pets oes 
Span ttle rainy Stent 
Le Tae ioe ee 
ERG 


Page Mr. Paus 


ing the ell 
ety inal fir 


“YOUR front cover 


almost exactly like’ the picture 
MT Tang eume of you fae cover pe 
the bare walleof my attie workshop. Beheve 
ine, it ie some improvement." N. Ry 
Trenton, NJ 
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x 
a 
Where Germs Lurk 


“ASA member of the Porvian Scrmxce 


seal 


ind the barber 
ever, sterilize h 
‘or the contam 
tweesers that he 


J their bands after examine 
oF Sige teeth throat—a 
ery easy way to spread 

infection among large numbers of children 
bas 
i of spoon, 
imate oF 


Knives, forks, ete., in soapy war 
feven hot water back of the counter does not 
Lull the millions of pathogenic organisms found 


fon them. And since they are wiped dey with 
the same towel, one spoon infected may infect 
others spreding the disease to «health 
person whois. looking forward 
‘sandwich or a dish of ice 
Portland, Ore 


Pleasure That Lasts 


“YY HEN you gave the specifications for a 

cnectube radio set, T built several of 
them which gave good revults I then added 
tio stages of audiofrequeney amplification, 
‘This at bas been in com 
tinwous use forthe years 
Without any repairs or re- 
Placements” except bat 
Keries, "Visitors may that 
they can get no such 
doar, ‘natural reproduce 
tion om their stay which 
font (wo and three Himes ax much, T must con: 
fratulate. you on the very excellent set YOU 
esgned 7A." 8, Croghan, NX. 

As toon as I can sernpe the pacts together 
in to build your new electric sets Bex 
lieve ie, Mt is ating Hike the. other re 
ccivers yout have told ow to build, 3 gong 60 
fern knockout". DN. Lincoln, Ne 


Courage 


“TERR TY-PIVE years ago an neidental 
‘shot im the back paralyzed him from the 
waist down. But he could move his hands! 
He studied draftsmanship, and. became an 


"day he docs » business with patent at- 
formeys which run into'w yearly tnenme of 
Ttensely interested in inventions, be has 
developed more than fourteen for his own use 
exclusively—including a hand-operated auto- 
‘mobile that substitutes for a pair of helpless 


Fa eh ve shane eal. 
pratense EE 
oben, Troe fom rl eel 
perineins 

Eo wed kre hen 
a ener peter 
pee ie meinen resent eny 
Rede eesun cms Maem 
Sree 
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Engineers of Popular Science Institute 


insure accuracy ol 


J Jycos for the Home \ 


their tests of electric refrigerators 
byusing Zycos Reconting Thermometers 


'YCOS Instruments have been selected by the engineers of New York 
University to use in establishing the standard tests they have developed 
for Electric Refrigerators. 

‘These Engineers know that the Jfccs Equipment on the instrument board 
of their constant temperature room insures them of an accurate check on the 
tests they are making—that the continuous records of temperature will be 
automatically accurate to a fraction of a degree. 

‘And down in the sub-cellar of the Sage Engineering Laboratories of New 
York University are dozens of other Tyecs Instruments working day and night 
in what a famous mechanical engineer has called “the finest model furnace 
room in America.” 

‘Where super-accurate indicating, recording or controlling of temperature is 
required you wll fod Tice losttomente—wether in the sllent laboratories 
of science of the roaring mills where steel is fashioned for man’s use. 

Secs Instruments ae che Sich Sense of Industry. They are saving aboe 
costs, eliminating loss through spoilage, and insuring uniformi y of quality in 
&il Branches of faduery where he indicating, recording and contellng of 


heat is required 
If you use heat treating processes in your plant there are types and styles 
Tees for the Medical Profession of instruments in the Trees line of 8,000 varieties that will help you. Inform- 


ative literature on any type of instrument will be sent you, promptly, on request. 
Our engineer will consult with you on the application of Tees to your par- 
ticular manufacturing problem. 


Taylor Instrument Companies 
ROCHESTER, es 


‘eo Spurgmomanomer, Pocket and Ofer 


° USA. 


Canadian Plant: Ser BUILDING, TORONTO 
SHORT & MASON, Led. Manufacturing Diseributors in Great Betaia 


wy 
Toc “SIXTH ~ SENSE ~. OF ~ INDUSTRY 


YoOs Temperature [nstruments 
DICATING ~ RECORDING ~ CONTROLLING 


© This seal on « radio, tol or cil burner advertizement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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the 
‘lla called Ceiaes 


SBorn with a heritage of 19 years of out- 
standing radio leadership, endowed with tonal 
beauty, selectivity and ease of operation, the 
Grebe Synchrophase A-C Six is presented—the 
newest member of a famous family. 

This receiver uses A-C (alternating current) 
tubes and entirely eliminates batteries and 
socket power units. Just plug into the 
light socket and listen. 


Incomparable range and. selectivity— 
single illuminated dial—freedom from A-C 
hum—maximum volume without distortion 
and other new Grebe improvements enable 


you to get better local and distance reception. 


The Grebe Synchrophase A-C Six is truly 
the battery-less set for which you have been 
waiting. Hear it today. Then you will have a 
complete demonstration of what expert pains- 
taking radio engineering can accomplish. 


Grebe Natural Speaker (illustrated), 
$35; Grebe Speaker No. 1750, $17.50. 
‘Where alternating currentis not available, 
the Synchrophase Seven, $185; or thi 
Synchrophase Five, $95. You will be 
interested in Booklet P which fully explains 
the new Grebe A-C Six. Sent upon request, 


(REB 
— mcHROr 


AC Six 
RADIO 


A. H. Grebe © Company, Inc., 109 West 57th Street, New York City 
Factory: Richmond Hill, N Y. ‘Western Branch: 


: 443 So. San Pedro Street, Les Angeles, California 


Makers of quality radio since 1909 


@ This veal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Lindbergh—How He Does It; 


An Amazing Revelation 


ERE are answered the questions everybody has been asking 
in recent months—How does “Lindy” always succeed; always 
fly where he says he will, when he says he will? It is a 
fascinating story of the two sides of the famous aviator 


‘The Colonel 


Charles A. Lindbergh at a formal, public 
Fonction, being a personage successfully, ot 
because he enjoys i but becauae es the thing 
‘espected of hl and so be has learned to do fe 


By Cates Jounson 


* LIM” LINDBERGH, an un- 
‘known’ aviator, took off 
from Roosevelt Field on the 

‘of May 20, 1927, and 
landed at Paris the following 

night Colonel Charles A. Lindbergh 

came hack from Parison the Memphit 

Everybody has been reading about 
Colonel Lindbergh ever since. He has 
done things nobody ever did before. He 
has made forty-eight flights in the 
United States, one to every state, and 
always arrived precisely on schedule. He 
has flown to Mexico, to the capitals of 
Central America, to. 1, to Colom- 
bia, to Venezuela and to the West Indies, 
‘again always on schedule. 

‘And as “ambassador without portfolio’ 
he has displayed a poise, a sense of 
modesty, a facility in saying and doing 
the right, thing at the right time which 
have made some wonder whether he was 
not something more than human. Not a 
single break. I set out to discover the 
secret of Lindbergh's success asa flyer and 
‘as an unofficial diplomat and public char- 
. And I found—Slim. 


ACK of the Colonel, always. Slim. 
easing oF vad ion Bees 
as it were. Slim Lindbergh, deter 
in advance how Colonel Lindbergh ought 
to act, talk, look, in any given set of cir- 
cumstances. And guiding Colonel Lind- 
bergh’s hand on the controls of the 
Spirit of St. Louis was Slim Lindbergh, 
an, with everything figured 
advance—how to act. what to do, in any 
flying ency. In the air, indeed, 
Colonel Lindbergh disappears. It is Slim 
Lindbergh alone up there in the plane. 
Do I make it clear? Let me illustrate 
with a story Dick Blythe told me. Dick 
was Lindbergh's adviser on public rela- 
tions after the return from France; they 


“Stim” 
Charles A, Lindbergh, world's matchless genkon 
‘of Bight—the real Lindbergh. ‘With ing tows 
Dut over evening attire for'& quick Might, he 
‘moment be "where he ives," in the ae 

B 


“ 


[While “Stim” Lindbergh reste at Hasbroucle 
Heights, NJ, mechanic overhauls his plane 


lived together, ate together, sometimes 
had to sleep together. One rare eve- 
ning when there were no engagements 
they thought of going to the theater 
together. 

Hold on a minute,” said Slim, 
We've got to look at Colonel Lind- 
bee ‘hat ought the Colonel to do 
it thin?” 

‘What do you mean?” asked Blythe 


t's plain enough,” replied 
fg to the theater as some: 
or as one of a special 


my own initi 

choice of a show. 

i to make capital out of it. 

“Lindy picked the . ‘as the best 
show in New York.’ Get me? 

can do as he pleases, but Colonel 

ot to watch his step.” 


of Lindbergh's success, both asa flyer and 
‘as an unofficial diplomat. It boils down 
to one word—forethought. 

‘That was the answer I got, in 
or another, from everyone i hunted up 
who could throw light on the mystery of 
Lindbergh. Pilots and mechanics who 
had flown with him, who had serviced his 


sipped with hi 
‘oceupation of “ground flying”; 
had been on. shipboard with him, who 
have known him intimately in the year 
since he flew to Paris, who have been his 
advisers in many ways—all told me sub- 
stantially the same thing. 


RESIGHT — preparedness — con- 
stant study and thoughi—alwa 
Joking ahead, to be ready for any si 

tion—any emergency—that's Sli 
Before he took off from Washi 
for his recent Latin-American flight, he 
had studied maps of every country he 
lunned to visit; he knew about every 
ing field available; and by hours at 
the Navy Hydrographic Office he had in- 
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formed himself of prevailing weath- 
‘ conditions, probable future con- 
ditions and even possible conditions 


aloft and on the ground and in be- 
tween. He had obtained to take 
with him charts with all this data, 
prepared by Navy experts. 
Moreover. he bad seen to it that 
his plane and engine would be prop- 
erly cared for at the several ports 
of call. The United States Marines, 
the Army and Navy and the Wright 
Company, manufacturers. of his 
faving, all cooperated with Latin- 
« American air experts in providing 
the mechanical care upon which 
Lindbergh knows successful fight 
nds, 


deper 
That's one picture of Lindbergh's fore- 
sight. Add to it a personality which is 
instantly” appealing and attractive, to 
‘men as well as to women, and you have 
accounted forall of Lindbergh's successes. 
And in bunting for the secret of these 
suceesses. I found another picture of 
Lindbergh, one which the public has not 
seen at all—Slim Lindbergh, practical 
joker. 

There's a hint of it in We, Lindbergh 
book, where Lindy tells of a certain epi- 
sode involving @ sergeant, a skunk and 


racks. He doesn’t confess, in his book. 
but Ted Moseley, who hasn’t been heard 
from since he left Daytona Beach last 
January to fly north 
with films of President 
Coolidge’s visit to Ha- 
Yana, put that episode 
entirely up to Slim, 
‘On the Memphis, 


‘comingback from Paris, 


bath from the outside. 
He tried it first on a 
newspaperman who, 
fully clothed and 
pecting to get a 
man interest” item out 
of the “invention” 
Bie sted eee 
spect, ste un 
the shower and got lit- 
rally “all wet” when 
Lindbergh pulled the 
string. Gdicers in full 
uniform, hearing the 
‘commotion, seeking its 
source, were enjoying a 
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good laugh at the newspaperman’s ex- 
pense when Stim pulled the string again. 
An irrepressible boy—that's one side of 
Slim. “A boy whose idea of fun takes such 
forms as tying Dick Blythe's toe to the 
bedpost with a necktie, after Dick had 
‘gone to sleep, and having himself called 
tearly 0 as to be sure to be on hand when 
Dick, trying to jump out of bed, landed 
on his head. Go down to one of the great 
air fields on Long Island and, do some 
ground flying with “Casey” Jones, 
"Merry" Merrill and the other airmen if 
you want to hear of pitchers of cracked ice 
‘emptied into other fellows’ beds, glasses 
‘of water carefully spilled on the seats of 
chars in which high-hated and dignified 
nents of aviation were about to sit 
down —and did. 


ET Slim, according to the men who 
knew him in the old “barnstorming” 
days and at Kelly Field, never was a 
A good enough sport, when with 
the erowd, but seldom with the crowd by 
preference. He doesn’t drink, and he 
never exhibited the interest in girls which 
most young men of his age have “They 
interfere with a fellow's work,” he told 
a friend. And Slim's work is flying. 
“He'dlandon the field and say howdy 
toany other flyers that happened to he 
there, get the necessary information 
about gas ai ‘and ther 
flock 


stormer. 
He followed the same habit ut Kelly, 
‘Ted Moseley said. “A lone bird, al- 
ways busy, but always by himself 
when possible. He always had some 
problem working out in his mind, ‘He 
to be busy all the time, and would 
tinker with hs plane all day, when he 
wasn't flying. ‘Talking to nobody ex- 
hong about things concerned with fy 
When he 


else bores him. He goes through wi 
formal functions, oficil visits to for 
countries, because (Continued on page 124) 
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From the Camera’s Panorama 


POPULAR SCIENCE MONTHLY 


April, 1928 


“The Make Must Go On” 


A Real Story of a Dramatic Day Amid 
Flaming Blasts in the Gas Works 


By F. N. LItTEN Iitustrated by C. B. Fauts 


ENEATH the grimy slate roof of the Twenty-third 
Street Works, the gas machines roared as the 
blast thundered through them. ‘The blast, drivis 
up through the machines, fanned the red coke withi 
to white heat, and flamed out the stack. ‘Then, as 

the flame died, the run began transforming coke, steam and fire 

into a-genie, greater than Aladdin's lamp could summon, who, 
le, served a million homes. Gas, the product of a nev 
ening cycle, blast and run, Gas, rushing through mains below 
to the storage holder towering high above the ri 
ing there to feed the ci 
‘In the Twenty-third Street Works were seven monster gas 

‘machines, upright cylinders, brick-lined, reaching from basement 

to the steel control loor twenty feet above. Numbered from one 

to seven, the giants were good 

for five million feet, « mountain 

rang of gus cach diay but at | 

price. ‘The price, clean fires, a 

bead of fuel unchoke by ash of | 

‘On the control floor stood the | 
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Werks “super,” peering through 
the open charging door of Num- 
ber One machine into the blind 
ing glare of her fuel bed. Old 
ears and experience was Dinnie 
Maroney, twenty years a super- 


hes bi 
dramatic incidents he gives us a vivid, 
of modern gasmaking.—The Editor. 


two centuries ago 
‘menter, Dr. John Clayton, made = torch fy” ll. 


if’ worked im = gas plant. in relating its 


intend. Tol? Gop ad that the ne chit ier hl 
hinted the old man’ ip was growing No slack in that 
voice, though, as he sieelod on the van beside him. 

“Choked with clinker! An’ the gas goin’ out othe holder as 
fast as wo kin make more. ‘Ye let the gung move on an’ lave yo 
with a dirty fire. I warn ye, Steve, no gas-maker stays on my 
payroll long, who don't mind his fire.” 

Steve Bonner glared, spat violently on the hot floor plates. 
His head went forward in a savage gesture, then he hesitated; his 
‘eyes turned to where Dan Hunt, the young works assistant, 
stood by the gas-maker's desk, intent on the log sheet. 

“Warn your young college lad about it, then.” Steve's laugh 
was ugly, and the sweaty woolen shirt sleeve raised to wipe his 
face only half concealed a sneer. 

‘The old man drew up, a cold 


Tight in his blue eyes. 

“Don't stand there hintin’ 
from the wrong side of your 
mouth, Steve Bonner. What's 
Hunt, to do with this? Talk 


an Irish experi 


“Til talk plain, Maroney,” 
the gas-maker answered. “This 
kid, not me, bossed the cleaning 
gang on Number One this morn- 
ing. ‘That's what he's got to do 
with it?” "Again he laughed, 
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(With a gaap, Dan Hunt sank to he knees. The foreman's arm descended swifly and the shadow collazsed. The cruel face of Bonner stared up sghtiee 


muttering something about 
kids an’ old erippl jut Dinnie failed to hear it. His swift, 
bent shuffle was carrying him to the desk where his assistant 
still pored over the gas-maker’s log. 

‘The old man halted at Dan’s side. 


harshly, then turned awa 


i" UNT, ite told ye closed up Number One machine an’ left 
hier full o' clinkers.” 

‘The color rose in Dan Hunt's face. He shot a glance across the 

floor at Bonner, who was piloting a coke-filled buggy into place 


beside the charging door. Then slowly his gaze, troubled, met 
mney’s hard blue ey 
We're short of gas, sir” his defense began. “The gang was on 
Steve's machine two hours.” Then, fearing he might say too 
much, “I thought she'd go through,” he ended lamely, and 
waited, conscious of stern condemnation in the other's silence. 


‘We've a sayin’ in the gas works, Hh 
make must go on.’ You're an engineer 
dirty fire will give no gas. It lets no air blast through, an’ when 
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the run goes on, the machine is cold—she'll not take the steam. 
So ‘the make’ suffers." He looked at the young man witheringly. 
“T told ye two hours for the cleaning of a fire was aplenty, but 
thought ye'd use a pinch of judgment with the knowledge. 

Dan shifted. He moistened his lips, opened them, as though to 
answer, then thought hetter of it. He seemed to hear Steve 
Bonner's threats of that morning sounding in his ears again. 
Perhaps old Dinnie should be told, but then trouble would 
break loose. Was it the thing to do? At any rate. he'd take the 
blame while he thought matters over. He hoped the boss hadn't 
caught the whiskey on Steve Bonner's breath, though. Again he 
moved uneasily and started to reply. At that moment he saw 
Tommy Cullen charging up the 

stainw the basement, 


Switehin’ crew just_dumped a 
string of coke,cars off the trestle, 
busted the big water main and shut 
her down! We got to feed the whole 
West Sid 


CULLEN'S lance questioned 
Maroney, but. the old 


man’s voice rose impatiently 
“She's down, I say—her storage 
holder's about empty, too. We got 
to turn gas intg her mains by noon 

‘The superintendent swung back 
quickly 

“Your news is over bad to bear 
the tellin’ of it three times.” Then: 
lephone South Station we'll 
be ready to pick their pressure up 
at noon.” 

citi the valve man interrupt- 


SN We got little gan in the river 
bolder less than'a million on the 
last hour's reading.” 

‘Once more a chilly glitter in 
Maroney’s eyes. Cullen fled, but 
the superintendent's words chased 
him down the stair: 
rend your valve room, 
‘Thomas Cu the gas-makin’ 
floor'll wateh the make.”” 


DMARONEY studied the tog 
sheet a moment, then 
turned to Dan, 

“Tell Steve, more down-runs to 
work the clinker off her linings. 
"Tis no lie that we're short of gas 
<desp'rit short. Wateh them 
thing 


Dan watched his halting descent with a sense of bafflement. 
A tough angle, this was, T 
the blast trench stupid drunk, the fire gang w 
bad. ‘To direct the job of cle 
madi bobble of it that w 
an ugly background—the superlative of trouble 
9 i's thick response that morning as he lurched 
Uirough the basement after Dan Hunt had shaken him to his 
aca me?, You ain't got the nerve. “Nor Maroney —the old 

wwnel moutt en T go, the gang goes with me. We're 
ready. ‘Tell the old man—just start something, kid, we'll finish 
it—we're all together, waiting for the break.” 

A walk-out—the plant closed—South Station down, too. Why, 
it would mean half the city, million people without gas. Babies, 
sick folks, suffering; cold, hunger, industry at a standstill. ‘The 
significance of it bore down with ¢rushing force. A sudden real- 
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ization of responsibility—his responsibility—sent a cold thrill 
through him, He understood now what lay behind old Dinnie's 
oft-repeated slogan. Dan repeated it underneath his breath— 
“the make must goon” —and fear ebbed slowly, to be replaced by 
growing, steadfast courage. He moved across the floor to where 
Bonner now watched the hunkies scooping coke into the charging 
“Steve.” he said firmly, “the boss says try some extra down- 
runs.” His voice seemed to affect the gas-maker not at. all. 
Punctuated by the scraping clang of scoops, Bonner sang in a 

thick grow! 
“A flannel-mouth Turk 


the gas-house murk, 
Bar down, terriers, down! 
His back near broke a-shovellin’ 


‘The men began to gri 
bandy-legged worker set his scoop 
against the floor and leaned idly 
on the handle to enjoy the mel- 
ody. Dan stepped closer and the 
song broke off 


es were shot with tiny red 
veing and Dan noted that: trem- 
‘ors shook the heavy hands. “I 
need a drink, then T'll make ‘em 
all down-runs,” He turned sud- 
denly, “Bear down on them 
scoops, ye polacks,” and as the 
shovels ‘rang again, he walked 
heavily away from Hunt and dis- 
appeared behind the eylinder of 
the super-heate 


was finished. The helper sw 
the domelike eap in place, sealing 
‘off the purple tongues of flame 
that licked it hungrily, And as 
Bonner spun the blast valves 
open, with a leaping roar a red 
flame pillar burst out through the 


superheated throat and up th 
stacl 
‘The gas-maker m 


if you take a drink,” he 


knowingly, “Not Steve 
though. I got the 
Hedasent ©. . At 


shut down? ‘This “ud be the tis 
ke things good —we're sick 
" handled like a chain gang 


a we pees closer a Das 
Caught the acrid pungence of raw 
alcohol. “I guess have 


eyes met Bon: 
‘k inspiration, 


desperately. 
oer 


Haye “em go home. You gotoo. South 
Station's gas-makers are all idle now she’s down, One of 'em 
‘can bring this machine back. It’s a cinch you can't—and we 
need the gas. 

Bonners face darkened. Dan saw his shot had scored. 

“We'll picket this works. ‘The man that comes in after we 
walk out'll get his—he won't make no gas for you.” ‘Then a 
lowering, suspicious stare. “Can't bring her back?” he muttered. 
“could show you something.” 

Dan forced a smile again. 


“NYOU better quit now, Steve. The boss can put a good 
man in your place on Num ber On 

A conflict of emotions played over Bonner's sodden face. 

Hate, jealous pride, revenge. ‘Then slowly his expression 

changed to crafty cunning. 

smc No. Tll stay with it, boy.” he said. He swung round to his 

», roared at his helper, “Change to a down-run!” and 

Dan Hunt felt his muscles that had (Continua on page 135) 
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Tunnel Built, Then Sunk in Bay 


AE 


In Unparalleled Engineering Exploit 


By H. H. Duny 


ARLY this summer Californians 
will celebrate the opening of the 
nost remarkable underwater 
igh respects, that 


engineers have ever attempted. It is th 
$4,500,000 Onkland-Alamneda Estuay 
Tube, 1 


‘Antonio Creek, an 
ico Bay, and re- 
placing the Webster Street Bridge, 
Thich now links the (wo 

‘The spectacular and 
achieve 
‘vance in. tun 
cause it is the roo 
Kind in the world, and second 


tunnel under the Hudson River (de- 
seribed in last January's Porotan 
Sctexce, Mowruzx), it is constructed 
welve separate precast sections 
reinforced concrete, built in a dry dock, 
floated ten miles down San Francisco Bay 
to the spot, and lowered to a trench in 
the bed of the estuary. ‘There, forty-two 
eet below the surface, the mammoth 

eylinders were joined in a continuous, 
ater-tigh line. 

‘The completed tube measures 8545 
feet between portals, 2400 fect being 
under water, and its outside diameter is 


por: 


thirty-seven feet, seven and a 
wider than the Holland tunnel. 
be capable of accommodating 
12,000 motor cars daily, and 
contain double lines of street car tracks. 
In design and scheme of ventilation it 
resembles the Hudson tunnel. On each 
side of a twenty-three foot roadway are 
sidewalks protected by guardrails. Power- 

ful sisteesfoot fans fa the portal bulld- 
ings at each end of the tube constantly 
force in fresh air and draw out stale air. 


Siew and sectional view iluatrating the metiod 
pleted roedway slab ix visible atthe bottom 


apiece, were cast in enormous forms 

750-foot dry dock at Hunter's Point, 

San Francisco. h went 250 tons 

f reinforcing eubie y 
‘and 25,00 

brane waterproofin 


EACH ponderous segment was 
pleted, it was made water-tight 
bulkheads and towed by tugs toa 

tion above where it was to rest. ‘Th 
‘with 2000 tons of sand and water ballast 
inside, it was slowly lowered by winches, 
being ‘kept in accurate position by guid- 


masts at each end. 
Sthe final and most dificult. problem 


the segments forty- 
two feet under water. It was solved by 
the ingenious scheme of casting square 
collars near the ends of each segment. 
Where the segments join, these collars 
are six feet apart. Sheets of steel are 


concrete, sealing the joint perfectly. 
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Velovielant Brought Into the 


WHITE GACKGROUND 


bi 


LiGtinpeAM 
exPLORES 
FACE 


suavecr 


THE BROADCASTING STATION 


OW you are to have a see- 
by-radio outfit of your own 
=a device that i ‘enable 
you to view the prima 
Jona and the musica 

© distant broadeasting station 

plainly as your radio receiver permits 

ou to hear them, Engineers are putting 


‘Television, or “radio sight"”—only a few 
months ago’ a laboratory marvel—has 
emerged « vital, real fact for the layman. 
‘The first few home television sets are 
already built. In their three-inch wine 


dows, the first four private owners, in 
¥., homes, are look: 


ibSoner rads: toegios 
Schenectady and San Francisco will soon 
replace the little station of 
the General Electric Company at 

nectady that is now broadcasting the 


first regular tele in radio 
history. ‘They wil ‘moving 
pictures clear across the continent! 


ALTEW weeks ago radio experts mth 
ered in the laboratory of Dr. E. B. 
lexanderson, inventor of the new 


‘They stood before a mahog- 
‘abinet, its front ornamented. with 
lials and an intriguing window 
three ie agua into which hey gas 
expectantly. 

eA ready?” came a voice from a 
loudspeaker near by. A whirring: sound 
came from the cabinet. Light flickered 
‘across the window. it appeared a 
face—the moving, living face of a man in 
the broadcasting room adjoining. “That's 
Wilkins!” someone exclaimed, even before 


they heard the voice of Dr. Alexanders 

son's young assistant on the near-by loud- 

speaker. It was Wilkins—talking, grimac- 

ing, smoking a cigarette as plainly as if 

oul were looking at him instead of seeing 
is image broadcast by radio! 


Only with elaborate and costly appa- 
ratus had such a feat ever been achieved 
hefore. Last year the Bell ‘Telephone 
Laboratories heralded successful television, 
with a maze of apparatus that success- 
fly made visible to New, York City 
spectators the face of Secretary Hoover 
in Washington, D.C. Dr. Alexanderson, 
meanwhile, was working on an elaborate 
projector to flash distant events as t 
‘occurred on huge theater screens. That’ 
idea has been shelved, for the moment. 


Cpe goat, and our hardest prob- 
Jem, has been to make a cheap 
television receiver,” Dr. Alexanderson told. 
me. And engineers who saw it estimated 
that his latest invention could be sold, in 
its present form, forfour or five hundred 
dollars. You might make one yoursll, 
they said, and 
a hundred-dollar bill! 

Tmagine yourself seated before such a 
cabinet. Your loudspeaker is already 
bringing musi to your ears; now you 
want to see the singer. You twirl the 
television dns fine black dots appear on 
the window. You tune more carefully: 
the dots become coarse ones . . . black 
streaks wide aplotchen «and a 
face appears! It is the singer, clear and 
distinct. You settle back in your easy 
cchair for the weird experience of seeing 
and hearing by radio. 

In Dr. Alexanderson’s private home at 

the miracle. T 
his chief assistant, 
harmonica several miles 


hhave change from 


the 


By moans of push button ia hls right baad 


way in the broadcast 
Occasionally 


istic of th 
window 
By pressing on a push button, T 
anderson could keep the picture within 
the window, 


‘Of course, the “picture radio” is not 
perfect, "No one claims it is, It is a 
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Home—The Newest Radio Marvel 


ALDEN P. ARMAGNAC 


practical set for you and me, not a million- 
dollar laboratory curiosity. Black lines 
faintly streak the image, though faces 
are clearly recognizable. You cannot see 
colors by radio. “'That will come later,” 
Dr. Alexanderson said, Outdoor scenes of 
large area—football games and parades, 
for instance—cannot yet be transmit 
only persons in the broadeasting studio, 
sitting in artificial light, or moving picture 
films. But this is the first practical step 
far more than halfway—toward seeing 
and hearing distant events perfectly 
without leaving your chair. 
How is it all done? 


SSENTIALLY, the transmitter 

chops a man’s face into pieces like 
thoan of pate pate wc rao 
to the receiver where they are put to- 
gether again. Eighteen such picture 
puzales a second follow one another in 
succession, Flashed on the receiving 
screen at & speed a little faster than mo- 
tion pictures: they have the same effect 
of continuity. 

_ At the broadcasting station, a beam of 
light skims over the face of the subject 
sitting in semidarkness, Another follows, 
bordering the path of the first just as you 
skirt with your lawn mower a path you 
have just traversed, Forty-six more in 
utick succession sean the man's features 


iameter. 


RADIO STEREOPTICON, TOO 


stcatel from the New York broadcasting station WEAF, na 
traramiter anda home picture receiver, te late attachable 
tothe onary fais By, meats of thi a rao ower 
hotogra fuer pete 
paca mone Bore al eh Wiese eos 
many tation having the rans eqeipment. Similar 
to commercial outs, but greatly ample, ves devised t 
terve radio listeners asa stcrcopicon serves the audience ina 
Teerre hall. 
“Tereurs iney condo asi single pire, The 
is scanned by  lighe beam and the various 
Tights aol shades eransmiteed vo the reesiver, hare they are 
impeesed through a Mooce glow tube 02, phocogea 
Been Ge prea n Seta aetines eee 
Br: Alexanderon, who with D. MeFarlas floor, invent 
ofthe glow tube, perfected this device, s shown above work 
{ng on an experziaeal model of the pctare ceiver. 


5M DUTTON CONTROLS SPEED 
TOREEP PACE WITH TRANS” 
Pirttine DIsm ANO OLD IMAGE IN WINDOW 


completely; they are aimed by a whirl 
San rhe eth cepted of holes co 
thirty-five thousand 


of an inch in 


“Some other systems use 
lenses, or mirrors.” Dr. Alexandersoa 


said, “but a hole is 
cheaper than a lens, 
and forty-eight holes 


eventually transmit 
outdoor scenes. 
Sensitiveelectriccells 
in front of the subject, 
translate into electric 
impulses the lightness 
or darkness that the 
exploring beam 
White,” they 
Fadi when it strikes 
the man’s cheek. 
“Black,” they signal 
when it strikes 
mustache. “Grey 


inet a pinkish electric 


bulb, a “neon glow 
tube” that can fight 
inguish itself in 


ssignal comes “white” 
and going out for 
“black.” In front of 
a whirling, pierced 


RECONSTRUCTS 
Mant PATTERN 
OF FACE 


THE HOME RECEIVER 


How television receiver works. Size and location of ome parts eanggerated forsake of learn” 


flashes at the right places in the window. 
‘The picture puzzle is put together again, 
and what you see is the face of the sub- 
ject, miles ava; 

‘One startling improvement Dr. Alex. 
anderson has made defies the long-nc- 

ted belief that some automatic, com- 
plicated synchronizing device must be 
provided to keep the transmitter and the 
receiver working at exactly the same 
speed—so that the picture will stay in the 
receiver's window’ instead of slipping 
across it, Instead, through a push button 
held in your hand, you can regulate the 
motor that drives the whirling. disk. in 
‘your receiver. When your disk is running 
iat the same speed as the disk in the 
broadcasting studio, the picture is steady! 


GO. WITH a motor that i the duplicate 

the one in your vacuum cleaner or 
sewing machine; a metal disk that any 
ist will make for, say, fifteen 
“neon glow tube” that will be 
it ig made in 


‘with these you can, 
Jong, construct your own 
receiving set. Or, if you prefer, 
te able to buy one= for television 
1s going into quantity production 
ects eget ter 
Alexanderson has spent on the problems 
of radio vision. “We, knew how to 
that fe tld ye, “but we had to 


optimists and wait for new ideas, new 
devices that would make it practical. D. 
MeFarlan Moore, of the Edlion Lamp 


Works, made such a dlaover in 
neon tube we are using. To avoi 
Strain of the person ‘being brosdcast, 
vwe adapted to our tse the ingenious sys. 
tem of photo-clectric cells that the Bell 
Telephone (Cont 
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(Over every meal you eat may hover the shadow of 
fs neticient ieebon, sm insidious menace to health 


Dangers That Lurk 
In the Family Icebox 


Popular Science Investigation Reveals 
Startling Facts about Household 
Refrigeration and Your Health 


By Freveric Damrav, M. D. 


cout of ten families in 
is kept in such a way 
as to be a menace to their health. 

That, statement is not the cry 
of an alarmist. It is made only after the 
‘most exhaustive investigation into house- 
hold refrigeration ever undertaken any- 
where in the world: an investigatios 
which reveals the startling fact that 
most American homes food frequent 
becomes unwholesome and sometimes 
even poisonous, because of inadequate 
refrigeration. 


Distinguished both as a physician and 
as a research worker, Dr. Damrau brings 
to this, the first article in an astounding 
series, a thorough study of the medical 
aspects of houschold refrigeration: a 
study that qualifies 

for the 


1ost a year the editors of Poru- 
Moxray, engineers of the 


ani T have been studying food in the 


family icebox in its relation to. health, 
‘We have had the help of several thousand 
investigators, including medical and 
public health authorities in almost every 
state in the Union. And as, one by one, 
the grave facts have been disclosed, 
has become a 

be told of th 


icebox at all or one which is not efficient 
‘enough to check the growth of microbes 
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in milk and other foods. And 


butter doesn't melt and 
doesn't sour in. twenty: 
hours uterly oblivious of the 
possibility of insidious treach- 
ery in the icebox. 
Unfortunately, conditions 
today are just about what they 
were fifteen years ago when 
Dr. John KR. Williams, of 
Rochester, N. Y,, wrote in the 
Journal of the American Med- 
eal Association that “most 
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Choosing An Icebox 


Next month, Doctor Damrau will tell just what 
happened to ‘food placed in various ‘types of 
refrigerators. 

The tests mentioned here have disclosed to engi- 
neers of the Popuzar Sctexce Institute OF 
Sranpanos a number of refrigerators which they 
approve as safe and highly efficient. A list of these 
vil be sent to you on request, A booklet, “ Refrig- 
eration for the Home,” advising how to Select and 
care for a refrigerator, also will be sent on receipt of 
25 cents. Address Porutan Scrence Ins 
Stanpanns, 250 Fourth Avenue, New York City. 


90°, that an efficient refrig- 
erator is most necessary. 

‘At 43° bacterial growth is 
markedly hindered, although 
it docs not. entirely “cease 
Germs multiply with great 
rapidity above 30° and food 
Kept at higher temperatures 
soon begins to spoil. Yet 
few household refrigerators 
maintain any such ten 
tures for any length of 
the failure being due eit 
faulty construction or to in- 
sufficient ice. 

Engincering tests of house- 


of the refrigerators in com- 
‘mon use are almost worthless 


hold refrigerators show that 
temperatures are often ten 


and grossly uneconomical.” 

‘Now I do not want to convey the im- 
pression that no icebox is better than a 
oor icebox, or even that there is no stich 
thing as an effective family icebox, a 
refrigerator that will maintain tempera- 
tures low enough to check disease. But I 
do urge that you owe it to your family to 
be sure that your box properly protects 
your food and your health, 


OOD boxes are made and sold. Tests 

at the Popular Science Institute of 
Standards show this conclusively. But 
‘the construction costs of such refrigera- 
tors are such that no really effective ice- 
box can be sold profitably today except 
‘at a price which is greater than the aver- 

Householder has been paying. More 
tian sixty percent of the refrigerators in 
use in the United States were manufac- 
tured to meet price demands of $18 to 
‘#44; only six percent are sold at prices 
Over $100, 

Cheap, poorly constructed boxes haw 
litle of ab prevtiel value us relrigers 
tors, Tt is such boxes 
wears dscuting. They 
are the kind that most 
American families are 
‘ng. 

‘People assume they 
keep food properly. Per- 
haps they will—in the 
vrter time and i 
outside, But © poorly 
fonatrgcted bor,” even 
packed with ice, cannot 
maintain proper tem- 
peratures in its food 
and milk compartment 
inthe sumer tne with 
temperatures ranging at 
an average of 80° in the 
had, 

i in ager 
months that a refrigers- 
tor must be depended 
Upon to. preserve, food 
properly. "And." prop- 
erly” means mainte- 
nance of temperatures 
that will check bacterial 
growth. 


IGURES that will 
be given further 
‘on in this article will 
show how bacterial 
growth occurs even 


when the food is kept 
at o temperature as 


A good refrig- 


erator is more than a beautifully, lac- 
quered box, trimmed with metal, hous- 
ing, series of convenicutly arranged 
shelves. Tt must be built properly to 
keep out heat, and insulated with mate- 
rial able to resist the heat waves that are 
constantly trying to creep in. 

Perhaps the simplest way to test the 
efficiency of a refrigerator is to place a 
thermometer in the bottom of the food 
chamber and keep it there thirty 
minutes, The temperature should be 
about 45°, certainly not more than 50° on, 
the Fahrenheit scale, commonly used on 
household thermometers. Such a test 
should be made with the box. in a room 
where the temperature is 70° or more, 
since it is in the summer. when tempera 
tures are above 70° and frequently above 


(-) 
"| 


degrees or more higher. Such 
conditions make good incubators and 
favor bacterial growth. Te 

above 50° make it possible for 
billions of germs to grow in food 
on it and leave poisonous refuse, 
it unfit for human consumptio 


making 


IME idea of the ra 

bacteria multiply 
from experiments made by Dr, W 
H. Park, Director of Laboratories of 
New York City Department of Healt 
who tested a very fine sample of milk 
obtained under the best possible condi- 
tions and containing only 3,000 germs in 
fifteen drops—less than one tenth the 
number of bacteria ordinarily found in 


trated on page 24. Kept. twenty-four 
hours in a temperature of 
50°, the bacterial count be- 
came 11,500; and when 
raised to 55°, 18,800; to 00", 
180,000; to’ 68°, 450,000; 
andl to 86°, 1,400,000,000. 

‘These figures mean some- 
thing when we remember 
that the number of 
bacteria in milk is 


the best single index 
of its general anaitary 
ND it is just ag 


true that not all 
bacteria are danger- 


ous. Many are quite 
harmless. “But if the 
‘germs present in food 


in a. poor icebox 
should happen to be 
typhoid bacilli or the 
microbes of common 
meat poisoning, seri- 
‘ous and immediate 
illness—perhaps 
death — may result, 
‘And microbes respon- 
sible for food rot, and 
certainly the chemi- 
‘eal products formed 
by their action in de- 
caving food, are also 
itively “injurious 
Tohiealth. The differ 
ence between them 
and those causing 
‘more sinister diseases 
is that their harmful 
action is slow, subtle and insidious. In 
either case the development of these 
could be retarded by an icebox 
really refrigerates. 


‘Typhoid bacilli, the cause of typhoid 
fever, multiply at temperatures above 
50°. Below 30°. growth is checked. OF 
‘course, no food should contain typhoid 
bacilli when purchased: but it sometimes 
docs, And a refrigerator that fails to 
maintain a temperature below 50° will 
allow these germs, should they be present, 
to multiply to dangerous proportions. 

Tt is true that a temperature far below 
40? will not destroy typhoid bacilli, But 
with germs, as with drugs, the matter of 
dosage is very important. "The body may 
resist the onslaught of a relatively: small 
number of microbes but succumb if they 
are increased a thousandfold. The degree 
‘of danger from typhoid in milk is 
direct proportion to the multi- 
plication of the disease germs. 

And the icebox, food compart, 
ments in perhaps eighty percent of 
Ameton kone takers to approx 
imate a temperature low ax 50 

omnetimes food may taste good 
still be. poisonous. ‘The United 


that while food, oa gener 
it is spoiled by unpleasant look, 
taste, or amell. may be contami 
nated by organisms that make it un- 
ssufe even though it appears good. 


UT comparatively few public 
health olficials have given more 
than scant attention to household 
refrigeration. A notable exception is 
found in Louisiana, where a most 
ficient offic wvestigation of 
18,000 family refrigerators proved 
convincingly the welestness and 

ier of the average icebox. 

Cold storage has been thoroughly 
investigated and the Government 


rigidly enforces safe low tempera- 
tures for food in storage and in 
transportation, But the care it 
receives after reaching the family 
icebox has been left almost entirely 
to chance. 

‘Milk offers one of the best and 
best known illustrations of the fact 
that good milk may appear whole- 
some to both taste and smell long 
after it, has become actually unfit for 
use. Bacteriological tests have re- 
peatedly shown that milk which 

| most delicate taste could 
not can be so filled with bac- 
teria that the use of it in any quan- 
tity would be almost certain to result 
in serious illness. Every hospital re- 
quires the most careful and exacting 
5 for milk served to patients, 
taste and smell cannot be re- 
lied upon. 

Some months ago Porcran Screxce 
Mowtuy asked several thousand of its 
readers to tell what make of icebox each 
used and the price paid for it. For 
the purposes of this investigation it was 
assumed that the boxes used by, the 
largest number of readers were in widest 

eral use throughout the United States. 
ven samples of each of three widely 
sold nor 
purchased. 


TT RE Doses were bought in the best 
known department stores inthe 
United States, two in Chicago and one in 
New York, For the refrigerators ob- 


nechanical refrigerators were 


5A ee 
Rermorsaron 
TEMPERATURE 
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tained in Chicago. #61 and $54 respec- 
tively were paid; for that in New York, 
‘Each box was the 


‘man offered assurances that the box sold 
would keep food at proper temperatures 
to safeguard health. 


SHESE boxes, all new and in excellent 

condition, were taken to the labora- 
tories of the Popular Science Institute of 
Standards at New York University. 
‘There, jn an expecially built and equipped 
room constant temperature 
ache neltamed ay tore through 
an elaborate and exhaustive series 
tests of their efficiency. 


HOW BACTERIA MULTIPLY IN HIGH 
Capa eed KEPT IN A POOR REFRIG- 


See's DROPS) 


BACTERIA PER CUBIC CENTIMETER, 
WHEN KEPT AT 68 DEGREES™ 
AFTER ONE DAY ~ 4,000,000; 
TWO DAYS — 25,000,000,000 


‘What teats by De. William H. Park, New York City 
Heath Department expert, show aboot refrigeration 


‘One refrigerator placed in the test 
wm when the temperature was 74° 
tained an average temperature of 


‘opened 
of the boxes under test were kept closed. 
Warm foods usually increase the tem- 
peratures in houschold refrigerators; but 


“BACTERIA AT TIME OF 
BURCHASE 30,000 PER 
CENTIMETER 


peli, 1928 
no warm food was put in these boxes, 
‘Another test made on the other refrig- 


temperature was 627°. Forfood preser- 
vation these temperattires proved the re- 
frigerators little better ordinary 
‘wooden boxes in cool pantries, 

In fact, they were worse, because they 
offered a false sense of security, a point 
‘made clear when I recall seeing a number 
of cases of severe sore throat in children 
in my neighborhood several years 
ago. The condition proved to be 
septic tonsillitis, due to the presence 
in milk of the microbes which cause 


“blood poisoning. 
‘The itle daughter of neighbor 
iy i with high 


tre ad ery Bad tho ilk,” 1 
ree : 
ere Bet 


the milk on the 
tit in the icebox,” 


‘SY and fo the milk gom 
he added. “I 
always done that.” 

‘Then he took me into the kitchen 
and opened the door of his icebox, 
‘The ice chamber was filled, And 
the milk, was inthe proper pice, in 

small compartment just. below 
the ice chamber. 


[TEACED & thermometer along. 
side the bottle of milk. ‘The 
temperature in what was sty 

to be the coolest part of the refrigera- 
tor for food was 68°. Given the 
presence of infectious germs, it was 
small wonder that the microbes 
thrived! 

‘The investigations of Porvtar 
Scuxce Montini overlooked no 
important phase of household re- 
frigeration. In the actual tests on 
eltierstors, the most exact. nd 
scientific. methods were employed. 
Several thousand, readers of this 


ve 


magazine ‘in supplying 
Infenation thovt thet expeicaecs 
With iceboxes. “Able investigators in 


fifty typical cities interviewed house- 
keepers to obtain information about 
actual conditions of refrigeration as 
they exist in the average home, 
‘These men, eq with standard 
thermometers, ‘temperatures in 
the various compartments of hundreds 
of refrigerators int actual use, 


RACH, investigation, conducted inde- 
pendently of the others, revealed the 
amazing fact that the vast majority of 
jceboxes in use in American homes are 
incapable of maintaining temperatures 
that will preserve food properly. And 
to me asa physician is 

the fact that most people seem totally 
Jmorant of the menace to their health of 
‘such refrigerators. 

Tndeed, comparatively few learn of it 
except by bitter experience. 
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By Extswortit BENNETT 


BAPING | and plunging _reck: 
lessly through white-capped 
waves, Kicking the choppy 
sea into spray, more than a 

score of the world's smallest 

Speed boats recently engaged in one of the 
most spectacular contests ever seen_ in 
American waters. Te was the race of tiny 
outboard motor boats, familiarly called 
“kickers,” run over’ a_fifty-two-mile 
‘course on the lee side of Santa Catalina 
Island, off the coast of southern California. 
So light and cranky were the little 
craft, and so rough the going, that of all 
the entrants in the sweepstakes only one 
was able to finish. It was the Sea Sled. 
piloted as pictured above by Kneeland 


Speedy Little “Kickers” 
Leap Madly Over Waves 


in Spectacular Contest 
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of San Diego, which “put- 
puted” over the course in three hours 
jinutes, an average of sixteen 


‘Matching these whippets of the sea is 
one of the newest and most thriling of 
sports, as the contest proved. ‘The 
course had been laid once around the 
island, including a leg on the ocean side; 
but a’ stiff northwester made the ocean 
trip imposible and the, course was 
changed to two round trips along tl 
land side of the island, starting at Avalon 
at the south. 

‘As it was, the pilots, three of them 
women, had’ to call upon all their skill 
and seamanship to keep their craft right 


Sea Whippets Thrill 
in Newest Sport 


side up. At the halfw 
MePhee, of Los Angeles, president of the 
Southern California Outboard Motor 
ost Auacntion, wot lending. when & 
heavy wave swamped and sank his 
Gaucho. He barely escaped injury. 

‘Most of the boats are designed along 
special speed lines, some of thei of the 

“sea sled” type, and all of extremely light. 
construction. ‘They weigh from sixty to 
ninety pounds. Under favorable co 
tions the best of them can be counted on 
to do from twenty-seven to thirty miles an, 
hour, while the highest recorded speed is, 
thirty-one miles an hour. Numerous 
models were exhibited at the recent motor 
boat show in New York City. 
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Ca I Afford an Airplane: a 


Amateur Pilots Throughout the Land Explain Here 
the Dollars and Cents of Private Flying 


own ie? Each morning the 
tell you of airmen's latest 
“Leould do that, too,” you con- 
to yourself. 

‘After all, why not? Over your head 
Issn the’ ai mal, You til 
the longing to be up there, to list 
to the song of an unbridled, throbbing 
motor and the tune that the wind plays 
‘on singing struts, Of course you would 
astonish your fellow townsmen.  Y 
‘would loop the loop over Main Street 
and sideslip above Broadway whi 
they marveled at your daring. Wi 
spring in the air, you think of distant 
haunts you would visit when su 

ney—miles by road, but only a few 
hours’ dash by aeplane. 

‘rom such pleasant daydreains you 
awake rudely. “How could I own a 
Blane Wouldn't it be fr too expensive? 

'00 risky? How could I afford to run it? 
Where could U keep it?” These 
‘and a host of other practical 
questions assail you with 

loubts. 

"To answer them, Porcine 
Scumxce Monrauy has just 
completed a nation-wide sur- 
vey, the first of its kind, to 
find the real facts about the 
dolar and gents of private fy- 
‘These facts fl pos 
ing sheat of letters we have 
received—Ietters from dozens 
of men, among them lawyers, 
doctors, bank officials “and 
students, whose hobby’ i 


XING for pleasure! Who has not 
dreamed of owning and running his 


ing. | Ati, with surprisingly 
few exceptions, these men who 
take to the ai 
rides, hunting, 


‘and business 
with pleasure, advise you and 
the next man by all enns to 
‘own and operate a plane. 

? That depends 


lane, litle Waco ning that I 
take on hunting trips and use to show my 
friends the beautiful inaccessible country 
ie the gtr Sts of Sie seats Son 
$2,500," says Thomas D. Stimson, of 
Seattle, Wash. 


'Y SHIP, a three-place Stearman 
biplane that T use for traveling 
‘on personal or company business, 


$9,550," writes W. Lester Lamkin, of 
Porterville, Calif. 

‘These were new planes. But you might 
be able to find a bargain, second hand. 


Or, if you are confident enough of your 
skill, you might build one. 


By H. C. DAVIS 


J. D. Aletander, Dea 
Goto. ange be hax had 0, 
fying hin abe plane, 
‘which be te oeem at Feat 


“I built one of my two small planes,” 
‘says Paul Crippen, an engineering student 
af Nerthvester University. “Even after 

replaced ‘motorcycle en- 
igine I used at first with a fifty-horsepower 


for $100; and gave $150 for a pair of new, 
partly completed U. S.A. 27 wings.” 


After buying a second hand Curtiss motor 

and other parts required, they fitted them 

together and found they had a plane that 
fectly. Tt wi 


Id take off easily 
with three persons on board. 

At the other extreme of amateur 

dom is the business man, the fly= 

ithnsiast, whose luxuriously 


equipped plane costs more to. run 
di expensive to repair, 


Hilliker, purchasing agent of 


owns a $12,000 biplane por 
a Wright) Whirlwind 


‘we now climb aboard the ship and take 
a regular trip. On my two-week vacation 
‘we went to California, an excursion that 
limited time had previously rendered out 
of the au 
‘There are the figures. Pick your own 
plane. One outstanding fact emer 
that the actual cost of a plane suitable for 
‘an amateur aviator is far less than is pop 
ularly supposed. Prices of famous planes 
may have given you a wholly exaggerated 
impression of what more modest flying 
machines may cost. PorvLak ScrENce 
‘Mowruty found among private pilots a 
distinct preference for small, light planes 
of the $2,000-$3.000 class.’ Some more 
machines it the average up 


costly. brought 
to $9,000. In first cost, at least, 


D, B, MeDaneld (le), 
the Puce Coast" rt 


rapt. Walter Parkin, U. &‘Depariment of Commerce Teapector. Me 
‘Darel ia 48 years old, and made his fest solo ight when 45. He Mes to 
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it over, 


receiving “the fst pilot's license 00 


place of business 


‘Most pilots of this 
clude depreciation 


Daddy" a pecomd 


y 


imate it costs me six cents 


ile to fly, including gas, oil and 


ws are able to ine 
nd other expenses 


between these two figures 


freedom from traffic restraint are con- five cents a mile is the average cost 


sidered. 
But the running of them 
catch? Does 


erage 

ures given by typical owners: 
“Including inst 

nance, storage, an 


power motor for six to se 
ing mile,” 
York City. His is near 
average expense, seven ani 
‘8 half cents a mile, for thi 
clas of owner—the man who 
stores his plane in x public 
hangar, inspects the plane 
and perhaps makes minor 
repairs himself, and has his 
work checked how and then 
by an expert mechanic at the 
field. ‘That means that it 
would cost, say, $750 to 
cover 10,000 miles in a year. 
Hangar rent is a big item in 
the budget. and constant 
mechanical Service would be 
another heavy expense. 

For pilots who house their 
planes in their own hangars, 


is that the the m 
cost more to operate a no h 
plane than a car, or less? Is a 
e luxury, or a practical vehicle 
Here are some fig- 


depreciation, T can 


“L care for 
‘pal hangar, and am 
ngar rent,” says Albert L. Bun 


nies at the airport look 


What the Figures Show 

Hee ce the fact bot the cot of priv 
from, the reports of represen 

Poectan Scrsscx Moray in response to our survey 

High Average 

Gost of Plane $400. $12,000. $3,000. 
Monthly Hangar 

Rental 15. 
Flying Cost per 

Mile "(eisibsy 0B 5 69 

pity percent ofthe vers their plane fr pleas: 


percent for pleasure and busines, and ten percent 


y own plane, keep it in JQIG planes? That 

Says the owner of the five-pussenger 
- inelosed bi 
lane an ham, of Hartford, t costs me cents a mil 


le to operate my 
‘smaller, 


hree-passenger Tr 


do most of the repairing and then have as well as hangar space for h 
‘serts J. Van Wagner of New one of the mechast 


“It costs me seventeen 


tor by trained mechat 
who demands expert service 

will 
to twenty cents for every 
mile he flies, But “any per- 
son using caution ean serviee 
and inspect his plane with a 
sinall atnount of 


own plane. 
Allin all, the average cost 


favorably with the cost of 
running a car, ‘Three pilots 
declare that their planes cast 
as little or less to run than 
their averaged-priced auto- 
mobiles, pointing out that 
(Continued on page 155) 
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A Loudspeaker for a Million Ears 


Mighty “Hello” Heard a Mile in First Test 
of New Device for Use of Public Speakers 


Speaking by telephone from Hoboken, N. J. ito 
loudspeaker acron the Hudson in ‘New York City. 
In five teconda the voice roars back over the Fiver 


ws ELLO, ferryboat!" boomed a 
tremendous voice across the 


Hudson River the other di 

from a horn atop a New York 

building, Ferry pemengers jumped in 
startled surprise at the Gargantuan 
thout, then waved at the New York 
skyline whence the sound had come. 
But they had guessed wrong as to 
‘original source. On the opposite 
ofthe river, ona Hoboken, N. J, 
Bil, ood De Be Hing ta 
nical’ expert of th ne 
Laboratories, speaking into an ordi- 
nary telephone transmitter in the first 
dlemonsteation of an improved giant 
loudspeaker that could be plainly 
heard a mile away! His voice was 
flashed almost instantaneously under 
the river to the New York building 
‘of the Bell Laboratories, where it 
actuated the great horn on the roof. 
‘The amazing horn, as E. C. Wente 
and A. L, ‘Thuras,’ Bell engineers, 


By R. C. Upsoun 


have developed it, combines in one in- 
strument all the latest loudspeaker im- 
provements. With its aid an orator 
might address a million persons at once! 
Tt is designed primarily for public ad- 
dreses and, with modified power, for 
talking movies. 

Ina spectacular demonstration of tone 
quality, Dr. King had Mrs. King, at her 
Short Hills, N. J., home—twenty miles 
‘away—connected "by phone with the 
horn and put “on the air.” 

“Believe me, if all those endearing 
young charms,” she sang, and her tones 
Roated clearly across the river. 

‘The new horn is studded at 
the base with multiple trans- 
mitter units sounding as one, 
and is said to convert half the 
electrical energy it receives into 
sound. ‘This is made possible by 
fa ceteomely, Heh alemioun 
hair, in each unit, which re- 
sponds vigorously to the slight- 
est whisper electrically »im- 
pressed upon it. It is mounted 
free to slide back and forth like 
4 piston, together with the eur- 


rent-carrying, telephone-connected “voice 
coil” of thin aluminum ribbon that 
drives it, 

AAs it slides, the “voice coil” moves in 
‘narrow slot between the poles and in 
the magnetic field of a powerful electro- 
magnet, ‘The attraction and repulsion 
set up between magnet. and coil by the 
fluctuating voice current makes the voice 
coil and its diaphragm oscillate to repro- 
duce the voice on a giant scale. 

Great, efficiency under large loads is 
obtained by keeping both the coil and 


Dr. RW. King with new loudapeaier, i 
‘ve suded wth spenting nite sounding 
‘Sine The horn could reach «milion people 
the magnet very narrowly separated. 

ast of the new developments that 
sre oping of tie oe 
fe shaping air 
chamber between the base and the 
mouth increases its extraordinary 
power. 

Tn another test, inside the Bell 
engineers heard a special 
test of tone quality in which the horn 
gave musical pitches from the highest 
to the lowest. 
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Plants That See, Feel and Think 


Scientists Stand Amazed as Hindu Botanist Records Emotions 
of Growing Things by Means of His Strange Electrical Machines 


By Anraur A. Stuart 


bage our second cousin? 

Should we recognize vege- 
tables as our poor but honest re- 
lations? 

“Yes,” calmly asserts Sir Jaga- 
dis C, Bose, a Hindu scientist of 
international repute, who for a 
quarter of a century has been 


‘8 THE potato a little st 
brother to man? Is the cal 


smest'outragsd, 
conservative plant students. 
‘The vegetables have nothing to 
nid, but 

Ts eatin is tonaeaais 
startling experiments. tends. to 
support the contention of Sir 


electric pens they 
We are alive! We are 
alive!” 

‘Once there was a deep gulf fixed 
‘the animal and vegetable 
Only poets ascribed 
to trees and emotions to flow 
ers But no one tok the pons 
seriously, perhaps least of al 
themselves, Then came Bose to 
declare that the poets are more than half 
right, that all life is essentially the same 
whether mobile or rooted in the earth 

ere is a st, respected by seien- 
tists throughout the world, who says and 
has that plants have all the senses 
of the hnman being except perhaps hear. 
ing; that they have nervous systems 
eons: Unt they pat red fal pala 
become excited, drunk and ‘depressed: 
‘and finally, that they have hearts, muscles 
and other anatomical resemblances to the 
human body. 


IR JAGADIS is a Fellow of the Royal 
Society and has, besides knighthood, 

other honors of the British Empire. He 

has written a dé 

earned books ‘det 

his original research ex- 

periments which can be 


den of disproof seems to 
be upon his opponents, 
who are an orthodox 


‘This man has put Tn- 
dia on the scientific map. 
In his country he ranks 
with Gandhi, the states- 
oct ‘He ie feted ‘by 
poet. He is v 
some as the Darwin of 


plants, But how does he compare with 
‘our own Burbank? The disciples reply 
that the American was indeed a wizard 
in the practical creation of new and useful 


plants. Bose, on the other hand, is a pure 
scientist. He has created nothing. He 
has only revealed to us a basic knowledge 
‘of how plants liv move and have 
their being. On 

practical men will build and work out im- 


yrovements in agriculture and many other 
ranches of applied science. 
‘The press has sadly exploited Bose 


eating plants and 


whatnot. Bose has 
indeed in his C 

cutta menagerie 
such freaks in the 
vegetable world as 
the Venus’sfistrap: 
vwith them he seems 
a botanical circus 
master and seems 
to make us gape at 
the exceptional. But 
his science, when we 
study it elosely, ap- 


plies to plant life as a whole, the 
ordinary trees in our back yard, 
vegetables in our garden! an 
the shrubs on our front lawn, 
Jagadis Chunder Bose was born 
seventy years ago in southern 
India, His parents were Benga 
lese, his father a local magistrate, 
keen for his son’s education 
nd never too, busy. to 
newer, the bay's nde 


nelgbrhood had lent, 
of sti a ty 
river pirates’ and real 


the jungle, 

‘At home his life work 

was perhaps foreshad- 
owed when he built a 


irrigation 
ipes andl a little 
A stream, 

his early 


student, later entering 
Cambridge Unive 
to take up science, 
vas graduated with 
honors and. presently 
found himself professor of physics at the 
British Government's Presidency college 
in Caleu 

At thirty-five Bose first began to pio 
neer in science. With makeshift ap 
ratus he studied the 
radio. ‘The Roy 
work, the University of London gave 
id. Lord Kelvin wrote to 


future discoveries in plant life. 
not know it himself, but only a supr 
electrician, such as he 

would be able to capture the heartbeats 
and register 


patents. In 1901 a wireless manufacture: 
offered to buy his new type of reeciver, 
‘He declined with thanks. Then a friend 
patented the invention in his. nam 

‘America. Bose ignored the chance to 
post, aad let the. patent lapse. "The 
Hindu scientist had the queer and, to 
practical westerners, insane idea that he 
Could not take money for his contributions 


to knowledge. 


30 


Soon he began to apply electrical tests 
to metals. He found that metals showed 
fatigue, were affected by poisons and 
hhad other lifelike reactions. If this were 
‘true of metals, how about plants? 
Full of this idea,” says his biographer, 
Patrick Geddes, “Bose rushed out into 
the garden plot of his London lodging 
and gathered the first leaves of its horse- 
chestnut tree just opening; and on testing 


‘one of them, he found it respond vigorous- 
ly. He next hastened off to the gr 
grocer, and found his ear- 

rots and turnips « « 


+ tum 


Bose told the world about 

it on June 6, 1901, in a 
t he read before the 
Royal Society. The emi 
nent scientists present, who 
had. approved his earlier 
work in physics, did not 
now applaud. SirJohn Bur- 
don Sanderson, the foremost. 
Physiologist of his day— but 
whose present title to fame 
is his denial of Bose's dis- 
covery—administered a po- 
lite rebuke to the Hindu for 
tmparing fom Me ova 
‘of physics upon the 
round sacred to physiology. Can plants 
tell their life secrets hy electric response? 
No, no, quoth Sir John; he had tried it 
‘and failed; it could not happen. In short, 
the Royal Society buried in a pigeonhole 
instead of publishing one of the greatest 
-s of scientific news ever presented 


to it. 


Te 


the severest shock of 
fe"—more cruel than any 
he ever inflicted on a plant. He was as 
sensitive as mimosa that folds its leaves 
fata touch. But, “It is not for me to sit 
with folded hands in resignation,” he 
i do not believe in 

i racle shall happen 
this time: for T know that Tam fighting 
for the establishment of truth!” 

In fact the attitude of the Royal Society 
‘was a blessing in disguise. ‘The physiol- 
‘ogists challenged Bose to prove his thesis 
by: making the plants themselves speak 
or write their own story. 

Tl make them write their story!” he 


‘And for a quarter century he has been 
publishing a sensational and thrilling 
series that might be called True Con- 
fessions of Us Plants, Signed and Sealed 
by Ourselves. 


JOSE had to invent the “electric pens 
needed by the plants to write with, 
and the creation of these marvelous de- 
‘vices would be sufficient honor for another 
scientist. ‘Their delicacy is almost incon- 
ceivable. Some of them magnify growt! 
‘and other motion from ten to one hundred 
million times! Is it true? You can see 
with the naked eye a growth at the rate 
‘of 1/100,000 inch a second translated or 
fied toa motion of about one foot a 
As the spot of light travels thus 


The happy ending of Rose's personal 
ordeal was assured when he gave a private 


demonstration to a group of English 
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scientists and Howes, successor to the 
famous Haley; exclaimed: 

“Huxley would have given years of his 
lite to see that experiment" 

‘The rejected Hindu became Sir Jagadis, 
feted by the eval Socety and sols 
by the leading scientists of Europe. 

‘Some of the more striking discoveries of 
Bose are these: 

Plants have a nervous system by which 
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led fetenal ral and depreeed 
ie with a spasm, emitting 
electric voltage at the moment of death, 

‘They have the equivalent of a heart in 
pulsating cells which pomp sap upward 
through their tissues. How else can a tall 
tree lift, water hundreds of feet from the 
ground? 

In fact. Sir Jagadis says in his latest 
book, “Plant Autographs and ‘Their 
Revelations,” which summarizes his life 
work, “there is no life-reaetion in even 
the highest animal which has not, bee 
foreshadowed in the life of the pl 
He goes on to say there is no division 
between plant and animal ‘The differ 
cence is in degree, not in kin 
anizoal are " 

‘ocean of being. 


matics the quivers apd shivers of 
it su at regular intervals 
‘clockwork to small electrical shocks, A 
fine thread is tied to a plant leaf and then 
to a jewel-bearing lever that terminates 
in a pointer which taps on a smoked glass 
plate a series of dots one hundredth of a 
second or less apart. ‘The dots make zig- 
‘ag lines showing how the plant. juny 
‘or shrinks at each shock, recovers itself, 
ets indiferent “and finally” fatigued, 
Vien too tired it stops answering, but 
after half a 


fan hour's rest it in "fresl 


= One Coe suddenly became 
Ienguld, Why! A visp of cloud 
‘across the sun” had been perceived in 


‘effects by the plant before the experi- 
menter noticed it. 

_ While plants are practically deaf, their 
vision surpasses ours at both ends of the 
spectrum. ‘The tongue of an average 
person perceives an electric current of six 
millionths of an ampere, but a plant is 
ight times more sensitive to electricity. 

‘After getting the response of plants in 
mechanical movement, Sir Jngadis de. 
vised an apparatus to read their thoughts, 
as it were, taking down the 
rough a galvanometer.. They are full 
aor at eat inner a 
They dea 


eam, We fo 
excitable creature, though vigorous, 
Galery fo « chllsie chetectort quite 
easly fniqued. Some day wo soay haves 
vegetable “who's who” and the slang ex- 
m “knowing your onions” will no 
Tonge be a figure of speech. 


ERHAPS the greatest paradox which 
Pisce offers to ike lata ih tale 
of the death of a pea All vegetables die 
hard, but it seems the kind we should not, 
eat with @ knife makes its exit with a 
‘tremendous electrical spasm. 

“Take one half of « green pea,” says 
Bose, “and connect its inner and outer 
surfaces with a galvanometer. ‘The half 

is slowly raised in temperature in a 
Freating bath. “At the death-point of 140 
deg. hi 2 ieee electric discharge 
passes through the organism . . . being 
often as high as one half volt. If 560 pairs 
of half peas are suitably arranged in 
series, the terminal electric pressure will 
be ‘30, volts, more than suficient, to 
‘cause electrocution of unsuspecting hu- 
man victims. It is well that the cook does 
not know the danger she runs in preparing 
this particular dish, (Continued on page 157) 
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Skyscrapers Built 
While'Tenants Wait 


Astounding Engineering Feats Put 
Giant Buildings Around and Atop 
One Another and on Pine Log Legs 


deep in the bigaest hole ever dug 
into the vitals of Manhattan Island. 
Beholding it, one marvels at the 
engineering magic that reared this vast 
pyramid of steel and stone, surmounted 
1e8 G10 feet into the 
ky. Yet its visible greatness is only half 
The other half lies hidden deep 
in the rocks where the giants fect are 
planted 
‘This building, like most modern sk 
serapers, bega 
Te 


if po picks and shovels 
they cut clean and straight through solid 
rock, At the bottom they chiseled a level 
floor, and into this they eut a score of 
rectangular holes, which they filled with 
poured conerete. "And on these concrete 
footings they distributed the tremendous 
load of the skyscraper's massive frame— 
in all, 24,000 tons of steel! 

Cutting the foothold fora great building 


The twenty-ainestory Murray Hill Building, Madison 
‘ented Forteh Bert tt competion 8 working 
ioure--a few month ia elapsed time-—after twas sa 


calls for as high a degree 
of engine ll as 
does the erection of the 
structure above ground. 
Every step is planned 
fand charted precisely, 
hefore a stroke of work 
is done. Then men with 
diamond drills drive 
down through clay, 
earth, gravel and rock. 
searching for bottom 
solid enough to support, 
the enormous weight of 
the building, 


ANHATTAN 
Tsland’s backbone 


but in 
ot be 
reached, the feet of skyscrapers rest on 
poured ‘concrete pillars or on wooden 
piles that reach down to hardpan. One 
of the work 
American Fu 
planted on a ¥ 
pine trees on “made” land at the edge 
of Lake Michigan. ‘The first rock was 


stilts.” It rises directly over the tracks 
of the New York Central Railroad at one 
of the world’s busiest railway centers, 
while trains rush back and forth among 
its legs of stecl and concrete. ‘Supporting 
the building are (Continual on page 128) 
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Bee Death at the Sea’s Bottom 


Thrilling Exploit That Won Eadie a Medal as Hero 
of S-4 Disaster Only a Sample of Divers’ 
Perilous Tasks — How Ellsberg 
Twice Faced Death Below 


NE of America’s highest 
awards for valor, the Con- 
gressional Medal’ of Honor, 
is to go to a new hero— 
Chief Torpedoman ‘Thomas 

Eadie, veteran deep-sea diver of the 
Navy, Itisa tribute to the almost super- 
human skill and courage of the man who, 
when the submarine S-§ sank off Prov. 
incetown, Mas. last December, risked and 
all but Jost his life, first in an attempt 
to carry aid to the six men imprisoned 
Fa th eating thes to mare, fe 
0 trapped in the muddy deptl 
part in that heart-breaki 
battle against the fury of a storm 

the treachero sa ok tin cone 
floor adds an ng chapter to the 
record of one of the most hazardous 

of all professions; one which daily calls 
‘upon resourceful men to face and cone 
quer death beneath the waves, 

More than twenty-four hours had 
ane ace the St dealt» death blow 
hy the destroyer Paulding, had plus 
to the bottom with her crew of forty 
souls. And with the arrival of the salvage 
ship Falcon in the morning the labor of 
rescue had begun. Eadie had been the 
first diver down. Dropping « hundred 
feet through icy water to the wreck, he 


‘men were alive in the t mae 
And now, as the gale r 

‘Torpedoman Mic 

call him—was 

blackness, trying to attach a hose that 

ight carry fresh air to the imprisoned 

men. ‘The Faleon, her decks slippery 

with frozen spray, strained perilously at 

the hawsers that ‘held her to 

mine swe 

would Mic 


FALE an hour had passed since Mike, 

volunteering, had gone over the 
de; now he signaied for help. Eadie was 

exhausted and asleep. Wakened, he 

Jeaped from his bunk, rushed into his 

two-hundred-pound diving suit and, with 
re cutters, knife and subs 

into the sea. 

He found the helpless diver lying face 
down.on the forward deck of the sub- 
‘marine, his lamp useless with its wires 
fouled and his tangled air hose and life 
line on top of him, holding him down. 
Tu the beam of his own lamp he saw 
‘Mike's air hose was caught in two places 
—on the starboard side by a jagged, 
U-shaped piece of broken angle iron and. 
‘on the port side by a steel plate evidently. 
torn from the Paulding in the collision. 

Eadie forced his lamp into Mike's free 
‘hand, thrust his helmet close to his com- 


haels’ air hose and then 


By 
Robert E. Martin 


ie, deep sem diver, who Fought a 
‘repeated scent tats to eve his 
‘comrade Michaels, beipless on the 5-4 wreck 


rade’s and shouted, “Hold it for me!" 
Mike tried, but he was only half con- 
‘cious, and his uncertain hand fashed the 
rays into Eadie's eyes. Eadie reclaimed 
the lamp and telephoned to the Falcon 
ee ‘shack es fot breaking he 
a heavy shackle. Fearful the 

ious blade, he sawed slowly for an 

while the chill crept into his bones 
and numbed his hands. 


T LAST the iron was cut off. Eadie 
lifted the air hose free. Mike started 
to rise and swayed crazily. Eadie shouted 
‘a warning, “Wait! You're caught on the 
other side!” and climbed off the port. 
In a minute he had the rest of the fin 
free, but his troubles were not ended, 
Climbing back he ripped open a leg of 
his diving suit on another piece of broken 
metal and the water, two degrees above 
freezing, soaked him to the chin, though 
it could not reach his helmet. "By the 
time he reached the S-1’s deck he knew 
that neither he nor Mike could bold out 
much longer. 
“Haul in Mike's line,” he telephoned 
to those on the Faleon. 
‘As Michaels began to rise, Eadie felt 


a tug on his own line. The two lines 
‘were tangled! 
“Stop!” he yelled, and, summoning. 


his remaining strength. he caught Mike 
in his arms and passed him around his 
‘own body until the lines were clear. 
would do better by 
near the conning 
tower to help them up, Radio made for 
it, beckoning Michaels to follow. But 
when he arrived there and looked back, 
‘Mike had vanished! 

‘They pulled Eadie to the Falcon and 
rushed him into the decompression cham- 
are placed 
event the dreaded caisson disease, 


the “bends.” Michaels lay there un- 
conscious, wrapped in a blanket. ‘The 
buoyancy of his diving suit: had sent 


hhim to the top, and he had been hauled 

aboard, His struggle in the depths for 

nearly three and a balf hours, followed 

by his swift ascent, had caused a bad 
case of the “bends.” The increasing 
violence of the storm made further diving 
impossible, and s0 the Falcon hurried the 
stricken diver to a Provincetown hospital, 
‘where his life was saved. 


4 disaster and the subsequent 


the safety of submarine crews. Yet only 
praise has come for the divers who gave 
their best the buffeting storm. 

End) brown-haired hero. of 
forty oud tell you modestly that 
such adventures are daily chores in his 
profession. Thousands of divers the 
World over are on the job every day, 
Searing ship channels of wreckage, sal: 
Yating, fortunes in gunken | treaaure, 
exploring the strange life of leep, 
mending broken cables, and performing, 
countlem olher hasardous tasks, Every 
important shipping center has its ex 
Givore "New Work barter’ alone our 
ploys forty. None of our marvelous 
underwater railway tubes, or vehicular 

els could have been built without 
their fearless skill. 

But even the most courageous could 
not perform their feats were it not for 
‘modern inventions which aid them, Eadie 
it tell you, for example, that the 
rescue of his comrade would have been 
hopeless without his 1000-watt undersea, 
lamp which sent its beam through the 
Sear Tiss ses seieped fe 
night. This was from 
the experiences of divers who raised the 
sunken submarine S51 a little more than 
two years ago. So also came the under- 
sea cutting torch devised by Lieut. 
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T marine, such a chamber might permit 
divers to cut a hole in the hull, through 
3 | which the erew might escape into the 
wy chamber, There they could be supplied 
with diving suits, in which they could be 
hauled to the surface. 

Last month's issue of Porvian Scrence 
Moray told of recommendations by 
Representative Anthony J. Griffin for 
the installation of grappling rings by 
which lifting cables might readily be 

fastened to a sunken submarine. 

In the absence of any such aids, the 
plan of rescue undertaken following the 
sinking of the S-4 was to attach air lines 
to Blow wales in the submarine’ ballast 
tanks. It was hoped that by blowing 
the water from the tanks, enough. buo 
fancy might be given to raise the bow of 
the ship, containing the torpedo room, 
which held the six survivors, But the 
ballast tanks had been punctured by the 

collision and the air escaped as fast as 

it was blown in, ‘The next attempt 
was that of Michaels to supply fresh 
air to the torpedo room by attachis 

‘anair hove to a compartment air v 


ropped off the Fa 
fave men in the Riches Liew 

sider Kiabere being hauled aboard after 
ath when sunk toh neck la vem mire 


HE only remaining chance of 
salvage, then, was to employ the 
method used by’ Ellsberg in raising 
the S-51—to tunnel beneath the sub- 
marine, pass heavy chains round it, and 
lift the wreck with huge pontoons. At 
fers are at this task, 
the first efforts to reach 


er Edward Ells 
raised the S-i/, and, now nr 
the Navy, voluniteered his services in the 
{ salvage operations. An 
compressed air surrounding th 
ables it, when rgedd, to cut thro 
heavy steel. A German invention uses 
oygen in the same, way 
ingenious methods of supplying con 


caped ah his life, On his first dive 
applied, to American submarines at least, a faulty valve in his helmet partly cut 


pressed air to divers have greatly length- any trustworthy, speedy means of rescu- off his air supp en hauled up he 
ned the time they can work safely in ing crews sent to the bottom in disabled fell to the Falcon’s deck in a « 

the depths. And this time has been craft. ‘of agony—a severe att 

extended further by the use of ‘A umber of such devices have been After spending some 

gas which, when added to oxygen in the invented oF proposed. Doctor.” the deco 


air, serves to prevent the bodily co 


tions that cause the “bends. 


trations, for example, ‘emerged for a second plu 
us rescue tube, devised by I “This time a jerk on his life Tine threw 
Cottrell, of Boston, through which air, him off the 8-4 into a deep mud hole 
GTHLE other inventions inclule heavy food, Blankets and cletric wires for heat~ Ashe fll pec of wreckage tore a hole 
diving armor in which men have been ight be passed to imprisoned men. in his glove and water poured into his 
able to go down hundreds of fect, cylin- ‘This would be achieved by an arrange- suit. ‘The sticky mire sucked him down 
‘rical diving bells or chambers for making ment of double circular plates in the side he was wholly enveloped. 
deep-sea explorations, and strange cars of the submarine. To attach the tube, — Valving air into his suit, he gained 
which move on wheels over the ocean bed. an outer plate would be opened. The enough buoyancy to et hs head out ofthe 
Submarin tue, then, woul be pumped mud And then he was hauled to safety. 
really high! which the inner plate would open, giving" Such were all the men who fought for 
veloped diving access to the interior of the submarine. the dying prisoners of the S-f 
hells, yet with all Other inventions 
their won include escape cham 
has not containing air unter 
pressure eqial to the 
prewure of the sur 
rounding water. Mt 
tached to a sub- 
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Fontaine Fox 
Insists He Is an Inventor 


Apeit, 1928 


Stop and Think. In It Mr. Fox, the Newspaper Cartoonist 


He IS AN Article That Will Make You Smile and Then 


Whose Toonerville Trolley and Other Caricatures Amuse 


Thousands of Us Dail; 


Explains What an Understanding of the 


Human Interest in Mechanical Things Has Meant to Him 


F THERE is an inventors’ 

guild I can qualify. for 

membership, but I couldn't 

be an officer because 1 am 

too, busy inventing. Ed- 
fon, McCormick, Marconi, Bell, 
Ford, and the forgotten. genius 
who ‘first devised a folding bed 
are all right in their way, but the 
Jot of them did not invent so 
many things as (let the band 
sound flourishes and rufles) Fon- 
taine Fox. 

Every day in the week Thave to 
invent a cartoon. Now your first 
impulse may be to laugh, and I 

‘you obey. it—because a 
comic artist's primary function 
is to make people laugh—and 
when you have finished I will try 
to conivinee you that I'am an in- 
ventor in the mechanical sense of 
the word. 

Because we employ language 
somewhat. carelessly, invention 


made a mechanies’ heaven in the 
upstairs chamber where Twas 
allowed to play. Better than that, 
T was instructed by Judge Du- 
Relle in the use of the tools, and 
i these mechanisms T build now 
fare mostly on paper, and gen- 
trallyfantastcy neverthelesT 
Want to shout that all of the 

‘would work. Some of them hav 


[ET mg detent my position as 
fan inventor as seriously as 
pomible now by recalling an idea 
that occurred to me one time when 
T watched Mrs. Fox try to ad- 
minister some medicine to a 

1 played 


icine to squirming 
several hours and 

‘a drawing that had for a captio 
“Tomboy Taylor claimed. thi 
she had not made the baby ery, 
because he was already crying for 


yen produced 


has come to mean in'the average 
man's mind the ereation of some 
new mechanical contrivance in- 
stead of meaning the production of any+ 
thing by the exercise of the imagination. 
However, Imm wiling to rest my claims 
fas an inventor on the mechanical con- 
trivances which I frequently devise to 
assist certain fanciful characters I use 


daily in my drawings, 


J DON'T know what Tomboy Taylor, 
‘one of my characters, would do with- 
out that simple little lant, the 
bed spring; and the spring at the base of 
the trolley pole on the ‘Toonerville 
Tray Js if you will pardon a pun, a 
wellspring of ideas. I have had 

Bupa weg kapovee to ite siaate 
net out of the creek, to lift water in a 


Footaine Fox, cartoonist inventor, at workin stutio laboratory 


simple irrigation device from the pond 
con one side of the track to his garden on 
the other, and, slickest of all, to lift his 
cumbersome shovel when forced to clear 
‘snow from the tracks. I might not be 
able to patent those ideas; nevertheless 
they are inventions, and some of them I 
have actually made and used. 

‘As a boy I developed a keen interest 


though, I had an uncle who, collected 
tools as other men collect antiques. He 
was Judge George DuRelle of Louisville, 
Kentucky, and his collection of tools 


N “Eleerme waacror, 


a drink of wal picture 
showed Tomboy’s mother han) 
ing weakly to the portieres and 
gazing with horror upon her daughter 
Siuirting a stream from » water pistol 
mouth of the youngest 
Taylor child, squawling on. the floor. 
Now. that was my idea for a coimi 
drawing, but I think T could get a patent 
ona ted medicine gun if I should 
apply frit at Washington, 
al devices I figured 
is perfectly feasible. 
‘One day I watched a flounder fisherman 
in Long Island Sound bailing frantically 
with a tin can at intervals of rowinj 
toward shore to escape a storm. T con 
ceived an invention on the 5 


ployed it in a drawing tl 
Viluge Hattwit rowing in's srusll bost 


with something resembling the handle 
of a lawn mower projecting above his 
hhead, while its shaft was strapped to his 
back. Bilge water was squirting from a 
hose” hung, over the gunwales. The 
caption explained that the Hlalfwit, hav. 
ing come into possession of an old force 
pump, had rigged up a device to make 

the act of rowing bail out the boat. 
‘Another eminently practical invention 
‘of mine dates back to my boyhood when 
T was sometimes made to tur the family 
ice cream freezer. T actually built this 
‘one before I used the idea in a cartoon, 
‘My drawing showed a stout ice cream 
freezer with two cranks, each fitted with a 
pedal from an old bicycle. ‘The same dis- 
mantled vehicle had provided a saddle 
and handlebars, Except that I did not 
provide a saddle, the iee cream freezer I 
‘equipped. with ‘was precisely like 
i it did not tire the arms, 


simple character of 
the mechanl, for cumple, the bed 
spring device wh little Murphy 
boy makes it possible to seesaw with his 
pup. ‘The child sits at one end of the 
planik placed astride a sawhorse. At the 
other end is a soap, box in which may be 
Placed a counterweight, ‘The bed spring 
‘on the underside of that end of the plan 

tives the kick that compensates for the 
reflexes in the, muscles of the operator. 
1 call this the “one-kid seesaw’, and my. 
children have used one that I made for 


)ME months ago I saw in a New York 

store an ingenious seesaw for babies, 
called a Jimmy Jumper. There was a 
sort of breeches buoy at one end to hold 
the kid and at the other a stout spring 
was made fast. It was a better seesaw 
than mine. A kid could not escape from 
it. By chance I discovered that the in- 
yentor was another cartoonist, an ac- 
quaintance, Albert 'T. Reid, who holds 


patent rights on several inventions now 
6n the market. It did not surprise me to 
discover that a cartoonist was also a 
Practical inventor, because the average 
cartoonist’s mind functions like an in- 
wentors, There, ia another reason, 
impelled me to struggle 
for humorous effects. with strange con- 
traptions, as when I draw the Vil 
‘Traffic Officer in deep chagrin because 
his wifg has made him mount his “stop 
and go” semaphore in her churn so that. 
he makes butter while he controls traffic. 
‘That reason is that most Americans 
seem to be mechanics at heart. America 


I deserve credit for having 

t of more uses to which vacuum 
cleaners might be put than have been 
dreamed of by the manufacturers. In a. 
series of drawings, Hints to Husbands, 


Back in the days when carpet sweepers 
were regarded as the ultimate in house 
hold labor-saving is 


that kept me from repeating that cartoon 
with the vacuum cleaner motif in recent. 
years, Then one day I discovered that 
that is actually the way fences are whites 
washed in modern times. Instead of 

ing it on as in Tom Sawyer's day, 
and (later) my own, the whitewashers 
blow it on with a sprayer. 


MBRELLAS? T have invented more 
‘contrivances with umbrellas. than 
Robinson Crusoe ever did with goutskins, 
T am not referring to episodes as that in 
which Tomboy ‘Taylor tears up the 
beautiful little Christmas parasol to 
make a shinny stick, Tam thinking of 
‘one of the sights of Toonerville, which is 
‘Old Man Addicks carrying his famous 
trindy day umbrella Tt i merely ane 
other Fontaine Fox invention, an um- 
brella with two handles so that when a 
high wind turns it inside out, Old Man 
Addicks just takes hold of the other 
handle and continues to get shelter, 
‘There are always fools in the {world 
who think it is funny to hand out ex- 
ploding cigars, so T drew a picture of a 
yokel enjoying such a gift cigar in com- 
plete safety.” This, device included 
boo tube extending through 
brella parallel to the handle so that a cigar 
inserted in the ferrule end might. be 
safely smoked from behind the shelter of 


railway comy 
ey That Meets All the Trains—I have to 
be pretty skillful at improvising ways of 
keeping the rolling stock (one antedil- 
uvian ear) running and in dealing with 
myriad traffic problems. Worse than 
that, T have to create the traffic problems, 
becaiuse the Toonerville Trolley would go 
into a receiver's hands if it were not for 
those odd situations which T must invent, 
by_way of justifying its existence. 
Sometimes the Trolley has to run 
through floods, ‘That called for some sort 
‘of gage with (Continued on page 127) 
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Biypavtiin Gives Aid to Surgeon 


Patient Spared Suffering in Chicago Doctor’s Astounding Ex- 
periment with Anesthesia —Will Profession Adopt His Method? 


‘woman facing a major operation for 
stdominal adhesions was hypno- 

xy on the operating table. 
tan hour she rested in wide. 


And when the patient was awakened, she 
declared she had sulfered no pain what- 
ever! Nor did she experience the nausea 
which commonly follows the administra- 
tion of ether. ‘The operation was success- 
ful, the patient swiftly regained health, 
and no apparent harm resulted from her 
unusual experience, 

‘This remarkable surgical experiment, 
the first of its kind attempted in the 
United States in many years, has aroused 

ding medical authorities to. the possi- 
‘of reviving the scientific 


By GROVER C. LANGE 


“Sleep.” He repeated the word softly, 
again and again. “Think of my moving 
hand. ‘Think of gently drifting of to 


sleep. 

Not once did his eyes leave hers. Ten 
minutes passed, "Slowly the patient’ 
eyes lost the luster lent by waking 
thongs, she seemed to be dreaming, 

yed. ‘The hypnotist commanded: 
PENG: sleep!” 

At once the subject's eyes lost. the 
dreamy look and became fixed in an un- 
winking stare, 


TT HE, rortcon stabbed the. bright, 
terile point of a needle into the 

Not a quiver of response 
I sensation apparently 
Ww the operation, In the 


the wound was closed and bandaged, the 


The young woman slow! 
yes and looked up 
Es all ver.” he 


What happened is 
say, is typical of 


tinental Europe. In the United States, 
however, the introduction of chloroform 
in 1848, followed by other anesthetics, 
almost entirely replaced hy, 
Moreover, its use as a plaything by 

‘magicians and fakers brought it 


practice of hypnotisin as a 
stitute for anesthetics, particu- 
larly in eases where w patient's 
heart might be affected. by 
drugs, o where there would be 
likelihood of severe aftereffects. 

‘Just what was the procedure 
by which the hypnotist was able 


to produce such a deep. sleep 
that the subject felt no twinge of 
pain from the knife? 

In the operating room was no 
suagetion, of the ‘occult oF 
‘magical. Equipment and meth- 
ods. were surro rth. the 
scientific care always given to 
such cases in a great hospital. 


Attending the patient were the 
‘nurses. and 
Dr. Alfred 


hospital's neurological staff. 
‘The young woman, having 
freely consented to the use of 
hypnotism, was made as com- 
fortable as possible, so that she 
might relax completely. 
“T want. you to go to sleep,” 
said Dr. Solomon. 
going to stay asleep unt 


Your Ears Prove Your Identity 


ry 


into such ill repute that medical 
men would have none of it. The 
success of the Chicago operation 
suggests now that the 

the hands. of skilled. men, 
again may be raised to the 
status of a merciful instrument 


‘The fact of hypnoti 
fact of hypnotic 
ersally recognized. 
iypnotist can put nine out of 
ten persons into the mysterious 
half-sleep. And no less an 
suthorty than Dr, James Row- 
land Angell, president of Yale 
ersity, ‘says: “By making 
appropriate suggestions, the 

sense organs may. be re 
seemingly quite insensitive to 
imulation. For example, the 
skin may become impervious to 
the pain of burning or pricking 
or cutting.” 

Physicians say the 

brings no harmful results, Al- 
though a subject, once hypno- 
tized, can be hypnotized more 
easily a second time, the popular 
belief that the will is weakened 
is declared to be unfounded. 
Again—contrary to, general be- 


‘The young woman repeated 
the instructions. 

Now an attendant darkened 
the room slightly, and while the 


patient fixed her gaze on a cer- 
tain object in the room, the 
hypnotist began talking to her 
soothingly. Monotonously he 

his hands slowly before 
staring eyes. 


F YOU are acquainted with ewins that you cannot tell 
‘apart, look at theie ears. No to pairs of ears in the 
world are alike, says S. Nelken, a nored German crimi- 

rologist, who has recommended systematic records of eats— 

like those of fingerprints a8 2 new method of identifying 
criminals 

‘The twin sisters in the accompanying illustrations, for 
example, are remarkably alike, but their ears show marked 

‘diference in the inner convolutions. 

Ears are of couneles sizes and dimensions, as distinctive 
as a man’s signature. They remain the same throughout 
life: Only surgery ean change them, 


fiet—a patient in the hypnoti 
sleep cannot ‘be. induced. into 
acts which he or she would con- 
sider wrong when awake. 

Reputable practitioners warn 
against the abuse of hypnotism, 
‘and especially against its use for 
mere sport. The human mind, 
they point out, is a most delicate 
mechanism, and a little unwise 
tampering may throw it out of 
kilter. 
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Ingenious Machines Being Used 


N 


like a com 
switehbourd at 
way. Lights flash—the operator 
moves markers along diagrams of railroad 
tracks and pulls levers. On sectors of 
track, above the diagrams switches open 
and close, 

Railroad men all over the country are 
ig with intense interest the 
i f this unique instrument. It is a 
recently constructed dispatching ma: 
chine, first of its kind, being used on the 

of the New 


York Ce 
Supplanting the old system of 
telegraph, telephones and orders 
written by station agents, it en- 
ales the dispatcher to direct all 
trains himself, manipulating sig- 
nals and switches along a forty~ 
nile stretch of road. ‘The flash 
of lights beneath the track dia- 
‘gram informs him of each train's 
ice, and he moves. the 
epresents it 
‘When two trains must pass, he 
ils Tever which sends. ote 
Into a siding, As the switches on 
‘open and close, 
diagram move cor- 
respondingly. ‘The same oper- 
tion governs the signals which 
direct the train crews to stop or 
Proceed. 


By Jesse F. G 


ELDERS 


Special interlocking devices make it 
possible for the dispatcher to order a 
to advance unless the way is clear. 


ESIDES the vital safety advantage 
for the thirty-four trains which oper- 
ate daily over this territory, the amazing 
system makes greater speed possible. 
with the switches operated by the 
er, a train takes a siding, 
only. one stop 
month the dispatching machine li 
nates some 4000 orders that would have 
to be given under the old plan. 


trai 


Each 


a7 


In little office « 
few toen quietly con 
{rot ‘the destinies of 


fare the dispatchers 


Keeping Trains Out of Wrecks 


Hair-Raising Incidents We Never Hear Of and 
to Protect Us 


movements. Ei 
switch is listed on aud as the bi 
passes a check is made. “Horizontal I 
across the sheet represent the ti 
two-minute intervals, and a clock device 
moves the sheet so that as a train ad- 
vances, the series of checks which repre- 
sent its progress range diagonally down- 
ward. When two trains pass, the ding- 
nals eross. When a train is delayed, the 
tnark extends vertically downward. 

Tn emergency and in handling work 
trains the dispatcher communicates by 

telephone, as of old. 


AILROAD men believe this 

system, or a similar on 
destined to spread extensively, 
but they insist that the old train 
order system of dispatching is 
hound to ren 


too,” 
veteran dis- 
large eastern 

railway. “You'll find methods 
much better than they used to 
be. There aren't so many thrills 
now, but in the old 
“I remember the case of a 
dispatcher up in New England, 
His heart jumped. into his 
mouth when he saw he'd issued 
‘lap order,’ giving two trains 
the right-of-way over the same 


undergone refinem 
says C. J. Brent, 
patcher 


track! He had sent the eastbound running 
head-on toward a freight coming fom the 
other direction, 
Tt was Sunday and all communicating 
stations were closed, except every fifty 
miles, making it impossible to. reach 
either train after he let them in on that 
stretch of single track. But he didn’t lose 
his head. He dashed for a public phone, 
and began trying to call up people he 
knew along the line. 

Finally he got a station agent's wife, 
iving near the track. She snatched up a 
tablecloth and by waving it violently 
stopped the train, Tt went into a siding 
and nobody on the other train, which 
passed, ever knew anything had been 
‘wrong. 

“Out on the line,” 
train crew may see only a few hundred 
feet ahead or to the rear. ‘They are blind 
to what may lie around the next curve, or 
beyond the tunnel. But they know that 
the dispatcher sees—on his train she! 
They must depend on him—for theie 
lives and those of all their passengers,” 

y lines have the additional precai- 
tomatic safety signals, but 
eccasionally, in spite of them, the 
unexpected happens. ‘There was the 
case of a runaway locomotive on a 
New York road. 


OMEHOW the throttle was jolt: 

ed,” Brent recalled, “and it left 
the roundhouse track and got out on 
the main line, ‘There was a job for 

cher! A wi 

bey stop signi 
‘orotherwise! The dispatcher notified 
every station and towerman along 
the way. When the runaway passed 
the first tower, a man was ready to jump 
on, But the speed was too reat 

“A passenger train was nearing the 
next station. ‘The dispatcher ordered 

into a siding. Five other trains 
had to be put on sidings or switched to 
other tracks. ‘The runaway traveled 
tighten miles before failing steam slowed 

sufficiently for a trainman to swing 
aboard and stop it: but the dispatcher 
kept the traffic safe and moving with only 
alight delays. 

"Phe dispatcher's abi 
accident in, this case a 
railroading i constant- 
ly developing ways to 
prevent wrecks. Me- 
ehanicl devices help. 

perating systems are 1 
0 planned that a colli- 
sion can rarely occur as 
the result of one 1 
take or failure of @ 


went on Brent, “a 


blunders or mechanical 
failures now-a-days — 
all coming at exactly 


the same t 


Few people realize 
just, how valuable the 
addition, of one more 
‘safety check may be. 
Suppose by the law of 


‘every 100 operations— 
‘of course mistakes are 
in fact much less fre- 
‘quent than this. With 
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such an average, the odds would be 100 to 
‘one against an accident. 

Now devise a system whereby no mis- 
hap can oceur unless there are two simul- 
taneous failures. The odds become, not 
200 to one, as might at first appear. but 
10,000 to one—because, by the law of 

jerages, the first man or device will fail 
100 ‘times before the second suffers a 
simultaneous failure. 

A runaway locomotive in New Hamp- 

‘once gave a thrilling problem to a 
dispatcher. "Word came that the engine 

shot out of the roundhouse carrying 
only a laborer. Nobody knew whether he 
was insane or drunk, oF had started it by 
accident. 


passenger train was approaching a 
station, seventeen niles from, the wild 
engine's starting point. ‘The dispatcher 
onlered it topped. Between ery 
and the passenger was a derail 
ending st'a river bank. ‘The dispatcher 
had to think fast. He ordered the pas- 
senger engine to uncouple, race to’ the 
derail switch and throw it, dumping the 
to the river. 
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locomotive didn't appear, They found it 
stalled, eight miles down the track, from 
lack of steam. ‘The laborer was taken out 
of the Jlocomotive’s cab, stiff and white 
from fear. A leaky throttie had started the 
‘engine on its wild ride. 
Lack of precautions, coupled with indi- 
vidual errors, has proved costly in times 
st. Back in 1914, five employes were 
illed and 126 passengers were hurt in a 
wreck on the Hocking Valley, near Starr 
‘Ohio. 


HE dispatcher had issued an order 

which read: “No. 134 eng. 74 meet 
No. 137 eng. 73 at Starr, No, 137 gets 
‘this at Starr.”” 

Unfortunately, No. 137 did not get it 
Starr. Somebody forgot to deliver 
When No. 137 reached Starr No. 134 was 
nine minutes late and hadn't appeared, #0 
No. 137 went on and, between two curves, 

‘the two engines crashed and went rolling 
down an embankment. 

ng that mneet order to the meet- 

ing point instead of to some point further 

back on the line made it possible for one 

s it to cause a wreck,” Brent, 


signals for protection, dispatchers try to 
avoid this risk whenever possible; though 
‘of course it's perfectly, safe as long as 
‘everybody is on the job,” 
‘There was a case on the Frisco, 
Oba 
stances. cher at. Oklahoma 
City issued two orders. Order No. 58 
read: “Extra 1922 east has right over 
No. 407 Depew to Kellyville.” No. 61 
: No, 408 gets this and meet 407 at 
Kellie 


ain, from St, 
Louis to Oklahoma City and’ Lawton, 
When it reached Kellyville, the engineer 
‘and conduetor saw two other trains on 
the siding. One was No. 408, the Lawton 
‘The other was 
% wer of 407 took 
it to be Extra 1922, A fatal error. Extra 
1822 wasatill steaming eastward, with the 
right-of-way to Kelly 


407 PROCEEDED west, running 
}¥ miles an hour until the en 
eer was startled to sce the other ti 
2500 fect away, rushing toward h 

He shut off steam, ap- 


> plied brakes and sand, 
4 sounded the whistle 
and jumped. ‘Twenty- 
three persons. were 


killed and fifty-two 
were injured when the 
trains crashed. 

Tt_was stated after 
the investigation that 
the wreck might not 
have occurred if there 
had been a rigid rule 
equiting the dispatch 
er, after giving “meet 
orders, to place a du- 
plicate, or "middle or- 
der" at the, meeting 
point asa final pre- 
caution, In that event, 
the operator at Kelly- 
ville probably would 
have caught the error 
and held No. 407 until 
Extra 1322 arrived. 

(Continued on page 131) 
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Flying Wounded Troops Through 


Snipers’ Bullets 


By Hyart E. 


WO airplanes in Nicaragua, 
fone circling like a wasp to 
fight off attackers, the other 
roaring into the air with a 
load “of wounded United 

States marines, wrote a new chapter of 

heroism and resourcetulness into the 

annals of aviation the other day, and 
showed that an airplane could serve as 

fa messenger of merey as well as an 

instrument of warfare. 

Speedy transportation out of the 
enemy's stronghold over impassable 
nous country to the base hospital 
at Managua, Nicaragua, saved the lives 
Teast nine marines, who, like their 
les, were engaged in the conflict of 

American forces with the rebel. general 

Sandino. ‘Two wounded native soldiers, 

too, were later curried to safety by the 

hero of the exploit, First Lieutenant C, 

Frank Schilt, a erack Marine Corps pilot, 

who has taken a Navy plane to second 

place in the Schneider Cup Races. He 
shares the lutest honors with Lieutenant 

Lamson Scribner, who kept guard with 

his darting fighter plane in the face of 

heavy machine gun fire. 


FI RDEY had the smoke of battle 
cleared over the litle town of 
after a fiery engagement between 
can and rebel forces, when U. &. 
planes, flying overhead, picked up from 
found troops the urgent mesage that 
ifteen marines lay wounded, nine serious- 
ly. Only immediate removal to a hospital 
could save the lives of many. 

‘That meant taking them from the deep 
hole in which Quilali ies, and over the 
rim of rugged mountains ‘that border it 
to Ocotal, the last outpost of civilization, 
twenty-five miles away, whence they 
could be rushed by cabin plane to 
Managua. Not even bull carts ean pene- 

te the mountain fastnesses around 
Quilalis transportation is'on foot or by 
pack mule. But the bandit forces sur- 
rounded the mountain town. How, then, 
to got aid? 

‘Airplanes! What if there was no land- 
ing field in Quilali? A fifteen-foot road, 
bordered with gullies, worms its wa 
through the town. Widen it! Overh 
oops Below ihey droped peck sod 
troops below. they piel 
shovels. While eager hands seized them 
and set about razing trees, burning the 
houses on one side of the road, and level- 
ing ground to make the improvised land- 
ing field, Lieut, Sehilt, at Ocotal made 
ready for his flying dash over the moun- 
Plats to take the panahment of the rocky 

to take the punishment. y 
Ed beim laud oo. At last word came 


GIBSON 


Liew. C. Franke Sehile, who battered his plane 
Almost to pres with focky lapsings tn carrying 
{s'marines, wounded tn Nicaragus, to safety 


that it was ready, and he was off, ying 
igh fog. rain and clouds. 

From his plane, skimming over Quilai 
Lieut. Schilt surveyed the field he must 
land on. It was a rough, uninviting clear- 
ing a bare 300 feet long and seventy wide, 


again; he couldn't-make it. Tt seemed 
impossible. Again he tried, and this time 
deliberately set his plane’ down on the 


bumpy earth. ines came running 
toward him. “The plane bounced thirty 
feet in the air, settled, bounced again, and 
ame to rest in the dich at the end of the 


* GOD, Schilt,” cried Lieut. 

Gould of the ground first 

to reach him, “‘an angel from Heaven 
would be no more welcome than you!” 

‘Was the plane wrecked? “ Texpected to 

find half of it spread out on the ground,” 


ty 
‘mounting, (rend a dite 


the first pas: 
Two sturdy 


|. and their ma guns were 
beating a savage tattoo. 


Dr 
tains 
but, Lieut. Serbner his fying escort 

jown at menacing snipers as they 
passed. Ocotal at last, and the wounded 
marine, tenderly lifted out, was on his 


way to the hospital! 

‘Ten times in all that day Schilt 

braved the hail of si bullets 
ial I 


ing at Quilali to bring out the rest ol 

wounded. His eighth landing carried 

away the tail skid: he took off without ot 

and landed at Ocotal on the rudder. On 

the ninth descent a wing strut buckled 

and Schilt straightened it with an axe. 
For the tenth 


of splints and wire, and without accident, 
brought out the last of the wounded. 
Actually eighteen wounded marines were 
his passengers, the last sixteen of them 
two at a time, before Schilt completed 
what has since been termed one of the 
finest feats in military aviation. As if 
that were not enough for one day of 
heroism, Lieut. Schilt adds, in a matter. 
of-fact way, that after landing the last of 
the wounded at Ocotal, “we proceeded on 
f patrol flight over the bandit areas.” 
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A Month’s Harvest of New Ideas 


and Strange Facts 


According to Dr. Moss, success depends 


faalyzes chemicals fed to 
largely on a man’s ability to understand 


Sispeasing with the wervices| 


| ‘A machine that automaticl 
| 


Shomentiematrintcemee’ others and to get along with them, "This 
ine invention of De RS Guaity, called “social 

chine contains tubes and bot. declared, is actually more 

les of reagents, that is, chemi any amount of knowledg 

‘estatance east when ‘Doctor Moss dev 

Become incontact ithe gence test, which, he applied to several 
fera'Ster eons eet Thousand persons in various oceupati 


‘ewhat quantity. The de "The highest possible score was 160 points. 

| ice i= operated by electricity “The results showed business execut 
4s a group. stood highest with an 

of 117; teachers eame next, with 118 

salesmen, 107; clerks and. raphers. 

sales Clerks, 81; nurses, 78; low grade 

5. ‘The highest record 

of all so far, 143, was scored by a 

college boy who expeets to go in- 
to politics after graduation, 


Latest discoveries and ine 
tere ered fle 
science, and newest appli- 
cations of knowledge 
‘gained by research—all of 
peculiar interest becaure 
Of their direct bearing on 
our daily life—are ree 
corded from month to 
month ine there pages. 


Brains Mean Death, 
Asserts Dr. Carrel 
R centuries mortals have 


tain of 
ver be 


Airplane Cowboys 
Herd Reindeer 
AIUIANES are plaving 

still another role. On the 
reindeer ranches of Alaska 
and northern “Canada: they 
fre serving as swift: mounts 
for the “camboys who ride the range. 


: Alexis Carrel, the great 
biologist of the Rockefeller 
Institute for Medical Re- 
inks not, 
"he told the re- 
cent Race Betterment Con- 
ference at Battle Creel 
Mich., “tis the price we have to pay Tor 


properly fed and nourished, is apparently 
Immortal. Our bodies, however, are com 
ies of many cells, reacting 


= recently completed in two hours 
work which ordinarily would require the 
services of seven yen for a week. 


‘Magic Carpet” Aids Crops Lae Riri Missoni 
R. L, H. FLINT, of the U.S. Depart- wastes of Siberia. 
ment of Agriculture, reports the Within a few months an 
uccess, in three years’ experiments, of a expedition of Tulane 
nagic carpet which, when spread over 
soil, increases the yield of garden crops ito unexplored jut 
as much as 500 percent and more. esol Cota pores and 
‘he carpet is of heavy waterproof 
paper. Covering all of the ground not 
fceupic by the plant stems themaloe. 
creases the soil emperature, prevents 
Joss of moisture, distributes water among that nobody knows any- 
the plants and smothers weeds. The thing about—many an 
jek have varied from eleven trodden field of adventure. 


mountai 


pereent for peas, to S16 percent for 
Spinach. ‘The lettice erop was more than i i: 

Sa aes eran ttan Social Brain Best 
almost quadrupled. THAT isthe secret of 


sae erie on coer engin So eee tee mere eas 
Much of World Unexplored  feciiy hy Dr. Fred Ac Mons of Gorge Far iter meh satin Sor 

‘UFFERING bitter hardships, includ- Washington University, in a report read St4wer is sought by new tests by M_S_Van Dosen 
Song call ot seventy depies below tommetting of the Atsercan Prpebolog seine a Svrent of Sansa, ete abo 


aero, Russian explorers have discovered a cal Association in Columbus, Ohio. their ‘ficiency’ in barring the passage of heat 
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ECHANICAL Chemist Serves in Place 
xperts — “Magic Carpet” Helps 
Growth of Plants 
Used by- Reindeer 
on Alaskan Ranges — Eclipse 
Scheduled to the Minute Years in Advance 


of E: 


Percent — Airplanes 


“Cowboys” 


upon one another to produce human life, 
“the greatest marvel of the universe 
‘The intricate processes which produce the 
‘energy of intelligent thought and action, 
Doctor Carrel believes, lead inevitably to 
adage, decay and death, 

Still, the hope of eternal youth persists. 
Modern Ponce de Leons, if they have not 
found the elixir of wwe at Teast 
added many years to man's allotted 

A recent gift of one million dollars to 
the University of Chicago by Albert D. 
Lasker is to be devoted to the lengthening 
of life by preventing and curing the de- 
generative diseases of old age. 

In 800 years the average span of life 
has increased from thirty to sixty years. 
Dr, Eugene Lyman Fisk, director of the 
Life Extension Institute, predicts it will 
‘yet be increased to 100 years. “There is 
no known limit,” he said, “to what man’s 
intelligence may effect ia the way of life 
lengthening. 


Picked Fruit Keeps on Living 
FRESH picked fruits ar living things 
‘They breathe and give off heat, much 
‘ag human bodies do. Half a dozen barrels 
of fresh apples will produce as much heat 
in the course of a day as filty pounds of 
coal burned in a stove! 
‘Those surprising facts were revealed to 
the London Physical Society recently by 


‘A iny platinum nec that 
the emanations of 


eloped vat 


the emanations of uraaisen 
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Dr. Ezer Griffiths, who has been 
‘studying methods of shipping perish 
able fruits over long distances. 
Apples and other fruits continue to 
live after they have been picked. he 
said. ‘They begin to decay only when 
the living cells within them cease to 
breathe. Experiments determining 
just how much breathing is necessary 
to keep the fruit fresh have been 
applied in designing new methods of 
ventilating the holds of fruit ships. 


Expert Vindicates Coffee 


ROP. RALPH H. CHENEY, of the 

Biology Department of New York 
University, has completed a study of 
coffee and its effects on animals and men, 
‘and has reached this verdict: 

Far from being barmfu 
coffee, if not abused, is act 
tonmet people. Taden ts reasnale se 

jlessing” to more than ninety 
percent of normal individuals, The 


the cup of 
ly benebicial 


amounts of the drug caffeine that it con- 
tains are not enough to cause severe 
injury. 

He lists the benefits of coffee as follows: 


Tt offers temporary relief from hunger 
and fatigue. 

It relieves light headaches. 

It serves as a mild stimulant of the 
heart, brain and muscles, “thereby accom- 


conclud 
without 


“a 


‘ventor"of whe device, which’ rivals the’ pul 


Eclipse Scheduled to Minute 


(ODERN astronomers with their 
telescopes survey the heavens with 
uncanny accuracy 
‘The exact path of the next total eclipse 
of the sun to be seen in the United States 
hhas just been charted by Dr. L.J. Comrie, 
of the British Nautical Aimanae office. 
‘The eclipse will occur at $:30 r. a. on 
August 31, 1992, and will be seen in 
Maine, Vermont, New Hampshire, Que- 
bee and as far south as Salem, Mass. ‘The 
central line runs from Pierreville, Quebec, 
to Bdelord, Maine, passing over the 
White Mountains. Montreal will be o 
the edge of the path, as was New York 
City during the last ¢clipse in 1925, 
After forty years of labor, the Ox- 
ford and Greenwich observatories in 
England have completed a 
map. of the heavens, including 
15,000,000 stars, every one of 
which’ has been photographed. 
‘Only 6000 of them are visible to the 
naked eve. Nineteen observatories 
in various parts of the world have 
‘codperated in the enormous task, 
Stars up to the fourteenth magni- 
tude are included. To map fainter 
stars will require thi 
work. ‘The new charts will prove 
ble to future astronomers in 
studying the movements of stars. 


Electric Power by Balloon 
AS ITALIAN inventor's novel 
solution to the farmer's prob- 
lem of supplying electric power to 
drive plows or tractors by electrie- 
ity is to feed the current over a 
cable of aluminum wire supported 
in the air by balloons. Storage 
battery driven apparatus has been 
found too expensive to install in 
experiments conducted abroad. 
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Tne Do they Know about Atoms? 


‘The portable X-ray apparatus with which Lae, 
Sint physicist, made the fst photon ever taken 


Of atoms. They showed five atoms in a dlamood 


EFORE y 


‘4 pound of cop- 
fal 


peta reddish, shining “a 
lump. ‘To. your 
solid enough 


that pound of e« 
space, w 

less swarns of " 

ve it its shape 
d hardly be blamed 


ment? What tells hit he is righ 
‘one has ever seen at The most 
powerful microscopes in the world cannot 
“al les, which are groups 

. just how do experts 
erete things they 
molecules they 


‘The answer is that they don’t—there 
isno direct proof. The scientific evidence 
as to these innermost secrets of matter 
is entirely stantial. ‘The best ex- 
planations of the atom's conduct are only 


theories—but theories so thoroughly test- 
ed and demonstrated that now there can 
be little doubt of their truth. 


HEMISTS say they can measure the 
heaviness of one atom compared with 
another far more accurately than a gro- 
cer weighs his merchandise. Lightest of 
all is the hydrogen atom, which weighs 
just twenty-five thousandths of a grain 
divided by the figure one with twenty-one 
ciphers ater it. 
aie ire laden, slnent Bile 
sicist, is responsible for this exact 
tatement, which means simply that the 
hydrogen atom is @ million million mil- 
Jion times as light as the grain of 
ycopodium powder, perhaps the least 
heavy thing you can imagine. 


. count the population of 


‘A Bell Telephone Labora: 
{ories Xray photograph of 
the inside of « molecule of 
Batinocyanide, ‘From this 
Capers "conatract diagram 
tthe molecules structure 


termine the curious pattern 


now count the exact number in any given 
volume or weight of a uniform substance 
with even more certainty than we can 
city or state.” 
For instance, he places the number in a 
cubic centimeter of air (about the size of 

27.05 billions of 


billions. 
How do they know? While Rutherford 
and Niels Bohr, the Danish wizard, were 
already delving into the innermost secrets 
of the atoms they felt sure were there, 
it remained for Laue, a Swiss physicist, 
to give the final, conclusive proof that 
atoms really do exist, grouped into 
molecules. He took small crystals and 
turned X-rays on them, seeking to prove 
that, their latticelike ‘atomic structure 
would deflect the rays in a definite 
ttern. 
Pe succeeded beyond his warmest 
hopes. Not only did the experiment vin- 


They Don’t! At Least, There Is No Direct Proof, But 
Here You Can Find the Answer to Your Question 


By GEORGE LEE DOWD, JR. 


dicate, brilliantly, his bel 
the first photographs ev 
themselves! With an 
picture of a diamond showed a car. 
om at the center of a foursided 


ray patterns to 
it was easy to construct models 
ecules that could not be far from 
the truth. 


i if, 
icroscope, we could peer 
Teal’ of the densest 


all, but 
electric 
like suns a 
solar systems, 
the atoms, their plan 
They are forever movin 
fashion, a space 
collidiny 


i 


gold betw 
locks of lead, for 
example, and ' you 
find particles of 
gold which, shot off, have penetrated far 
into the lead itself. 

But how can you count and measure 
molecules and atoms? By another appli- 
cation of the X-ray it is possible to 
‘measure, with the astounding precision of 
ene one-hundredth of one percent, the 
distance between two layers of atom 
stal! Armed with these measuren 
it is an easy step to the actual size of the 
molecule and of the atom itself, and the 
number of them that can inhabit any 
given space. Actually the diameter of a 
molecule, a group of atoms, turns out to 
be less than one one Awenty= 
Svemilioth of an inch far beyond the 
reach of the most powerful microscope 
known. To calculate the size of the atoms 
themselves, the chemist must help, By 
the character of the reactions 
tubes, he can tell how many atoms any 
‘molecule contains. 


X, Kenyon of the Navy, 
‘photographed from « plane as 
Bis" parachute was ‘opening 


Newest Tests Prove Jumper Can 
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Somersault Thousands of Feet 
Safely; Anyone Can Learn How 


HREE quartersofamilestraight 
down, hurtling head over heels 
through empty space! ‘Then a 


jerk of a cord, and a great ailk 
eiraors ‘opening, i Nope to a the 
izaying plunges ‘That was the: experi- 
fence, the’ other day, of John Tranum, 
track parachute jumper, when he st 
off the wing of an airplane circling 
‘than a mile above Los Angeles. 

How far can a man fall before uncon- 
sciousness seizes him and he is unable to 
pen his parachute? ‘Tranum was taking 

life in hands to find out. Govern- 
ment officials w; to know, and were to 
time his nervy stunt. 

‘Swish! "Sesp!” Down he plunged, de- 


liberately keeping his hands off the rip 
gord. that would open his life-saving 
“umbrella,” Imagine, if you ean, his 


semantics ike ey 
tury, and he has dropped about thirty 
feet Another, an atother tow he ie 
tapulting through the air at a mile- 
rminute clip. here is. the earth 
famine up hi, ling 
crasilye Not m second to epere—pul 
the ‘ip cord! “He does, and ends hie 
evil plange. His stop watch has 
stack, STH offal ners have fated 
to appear. “He swoops to earth to find 
that the fall he estimates at 4000 feet 


cord of a 4200-fook 
Tore opening the parachute stl stands! 


THOUGH you yourself may shudder 
at the thought of parachute jumping 

as a hobby, Tranum is f 

the only man to whom life is a sticeession 

of falls. Leaping from airplanes far up in 

the clouds is hardly a stunt any more for 


James T. Clark, chief machinist's mate 

‘and parachute tester of the U.S. Navy. 

“Jimmy” Clark is a stocky, hardened 

man of the air. His face is that of a fear- 

Jess adventurer—betraying i 

ture courage and determination. 
‘Taking-off from a plane a couple of 


a3 


Hurtling through Space 


In a Parachute 
By L. G. Pore 


thousand feet up, somersaulting down at: 
4a hundred to two hundred feet a. second, 
and suddenly being jerked back when 
the ute opens to the air—all this 
is simple after you learn, he solemnly 
declares. And it doesn’t take long to 
learn. One time is sufficient, he says. 
Does it give you shivers? Tt didn't 
sive him any shivers even the first, time, 
says Clark. His trouble was not in the 
air, but on the ground before he went up 
making up his mind that he would jump 
‘when the time came. 


“TD BATHER get out, of an alee 
plane with a parachute 
ap at the oe. om from a ship with 
things ame. the parachute is 


eT have fallen 1 thousand feet or 


more hele opening the prate 
You might fal Bve'oe tot thease 
feet wil ‘ic parachute folded on 


Your back without being hurt; pro- 
vided the start was high enough.” 
The common belief that when any- 
cove falls a great distance the rush of 
air takes his breath away, bites exposed 
parts of his body and sometimes causes 
death through suffocation or shock is all 


turer of ‘the sky. ‘The only thing of 
‘kind that he notices is the frightful 
swish of air past him. It is like 
tornado traveling four or five a 
minute. 

It is a strange picture of the world, ac- 
Sates to Clark, that beers rsaulting. 
parachutist sees, now with his eyes to- 
‘ward the sky above. now catching a hazy, 
momentary glimpse of the ground. Color 


“ 
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almost vanishes, AIL is 
blur of grey. ‘The speed is 
too great fr things to register 
‘on the eyes. 

"To show the rest of the 
‘world what the jumper sees, 
Clark and, a naval officer, 
Lieut. G. T. Owen, of the 
Anacostia Air Station, mear 
‘Washington, not long ago 
tried to take a motion pic- 
ture. An automatically oper- 
fated camera capable of six- 
teen pictures a second was 
strapped to Jimmy's breast. 
Lieut, Owen flew his plane w 
£2000 feet and Jimmy juny 

‘The fall was far too fasts 
the camera registered only a 
flickering blank until the 

thute opened; then a 
Fearful hodgepodge of earth, 
and water. 


shy, 

With the development, of 
aviation, the parachute 
‘been s0 improved that it is 
now comparatively safe. 
Clark, in all his exploits, has de 
never suffered a scratch, ~ 


‘without a wallop and a bro- 
ken bone or two. 

‘The safest landing is that 
in which the utist 
comes down feet foremost, 
with body relaxed and slight= 
ly inclined backward. A 
posture like this is a ‘safe- 
seuard aguinst falling and 
consequent dragging along 
the ground. If some mishap 
‘occurs, resulting in dragging, 
the jumper can bring the 
parachute toa comparatively 
quick stop by pulling the 
lines on the side next, to the 

id, thereby eausing the 
fog’ to’ atten out and de- 
flate. 


ORDINARILY, despite 
the best of preeautions, 
the leaper gets something of 
a shock when he lands, but 
under favorable conditions 
the usual landing is like 
jumping off a wall six to ten 


for parad 
Rantoul, Ml, Sergt. Enoch Chambers 
plunged 20,000 feet. Miss Phoebe Fait 
grove descended nearly three miler 
15,000 feet, to be exact—without harm at 
Curtiss Biel 

Several pilots have been killed in simi- 
lar leaps, only because their parachute 
equipment was fouled by some part of 
the plane as they were taking-off 


GEVERAL, types, of parachutes have 
been devised, One developed by the 
fice at McCook Field, 
declared never to have 
any deficiency of its own. 
ute is attached 


emptily above for want of air. 
‘The Army and Navy require all flyers 
to carry parachute equipment. 


lives with parachutes 
‘Gummics sock ae the 
‘plane ie Jiamy Clare 


be caught on some part of the plane, In 
that case you land in eterni 
Of course, experience is a great asset to 


anyone who to Jeap half a mile 
cor 20 through the air. “Yes,” you say, 
“but how isaman going to get it?” Well 


the novice usually starts with what is 
known as the “pull-off.” Instead of de- 
Tiberately jumping from the plane, he 
clings toa wing strut and releases his 
bundle of silk. It inflates and yanks him 
out into emptiness. 


NCE in the air, the jumper may to 
lide his course by 


‘some extent. s0 
means of “ side-sip 
ner of aviators Wl 
slip” their planes. Tt consists in throwing 
the weight of your body from side to side 
so that the parachute takes in, more 
in one part than in another. Howev 
the jumper is in danger of making 
pendulum of himseli—of swinging back 
{nd forth until he lands. When this hap- 
pens, he is a lucky man if he comes down 


feet high. 
‘A. parachute might be 
thought: to be a comparative- 


ly inexpensive stretch of cloth, but a 
complete outit, nctually,corts'in the 
neighborhood of $300, and formerly cost 
more than twice that much, For 
reason, in some measure, the Navy Air 
Service, with its limited appropriations, ix 
inadequately equipped. During the fiscal 
year 1927 only 213 were pul |,and 
1000 more are needed, according to Rear 
Admiral Moffett, Chief of the Navy 
Bureau of Aeronautics. 

Heretofore the high cost of parachut 

has been due to the use of an expens 
Japanese silk. Now an American weave 
‘of imported yarns has been perfected by 
the of Acronautics and the Sil 
Association of America, It is declared 
to be even superior to the Japanese in 
some respects, 
Parachutes call for exceedingly strong 
fabrics and intricate, seaming. | If one 
should be caught in a high wind, it might 
rip and deflate, hence they are interlined 
with stout cords and put together with 
fo many seams that if rip does occur, 
it has little chance of extending far. 

But for the novice it is always difficult 
‘and sometimes impossible to remember 

the stoutnessof the parachute's 


Tm soe caves the aviator is 
fopplied with. two ‘complete 
ts of parachutes, lest one set 
fail 
Wi the parachutes now 
used is included a set of har- 
ness. It fastens to the 
body ‘so as to distribute the 
shock ‘the jumper gets when 
the parachute inflates, which 
froull bo terrific if centered ox 
one part. of his body. ‘Thus, 
he experiences a sensation like 
falling into an enormous feath- 
‘when he pulls the ring 

fat the end of the rip cord, 
which hangs handy on his 
“the danger, Clark 

greatest. A 

thinks, is that the jumper will 


construction, Nothing that 
Jimmy Clark or any one el 

‘can say about silk umbrell 
safer than lif prververs 
ean overcome the novice's 
Slow 


‘They hold on 
the “very last, even though 
knowing that the tremendous 
force of the air in the para- 
chutes is certain eventually 
to drag them off into space. 
Yet they. virtually all agree 
that, as the veteran says, one 
learns very quickly. Some say 
the first time is the hardest. 
Others say the first time is the 
only one that is hard at all, 


ek the ing oy oo Thnt 
may cause to open 
Dolece it a entioely lear, nad 


After that they find it pure 
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Strange Radio Devices Locate 
Buried Treasure 


AN radio waves and dyna- 
mite reveal buried treasures” two loop 

gold, oil, and copper? there is a murmur in the invented by two mining engi- 
Yes.” isthe startling phones. Carefully he notes neers, he succeeded in locating 
answer of mining experts in down the exact tilt and swing thirty-four large ore bodies 


various parts of the world. A prominent containing gold, silver, copper, 
Swedish geophysicist, armed with a his f sulphur and arsenio—the 
radio device, has discovered, buried be- again at different locations, ‘of phenomenal richness, All 
neath a swamp, what may prove to be until the radio signals are the deposits were covered by 
the richest arsenic deposit in the world. heard no more. ‘Thus a sub- swamps, lakes, or glacial dri 

i pools in ‘Texas have been found terranean ore body can be and might never have been 

istol shots and earphones, dyna- charted without single test found by the usual methods of 
mite und seismographs. From Panama drilling! prospecting. 


‘Searching for buried treasure 
is the remarkable appli 


come reports of an investigator who 
. ‘i 
that Lieut., George Williams, 


claims to have unearthed buried pirate HOSE using the new 
hoards through a radio device of his own "T ethos Sein ony ek 


pro cof magic in their devices, of Ancon, Canal Zone, says he 
sa which simply are the applica- has made of radio prospecting. 

SHE schools of mines at the Univer- tion of sound. physical laws. “Yo Near Panama Clty and in 
sities of Colorado and Utah are ‘They point out that a certain - Porto Bello, Panama, he is 
already training students in the new percentage of failures must be seeking hidden hoards among 


fon the intelligence, ancient ruins with the aid of a radio 


electrical prospecting. ‘The U. 
knowledge, and experience of the explor- apparatus that he devised, under a four- 


‘of Mines is to check the possibilit 


each of the recently discovered. wa} ers. Striking succeses are poss Opgeeson’ from thi qovernineat. 
detecting invisible ore on known ore beds When Dr. Axel Gavelin, head of the One of his reported discoveries is a hoard 
in the Caribou hills of Colorado. Sedat Geologal Survey. teed out of gold found eight ft below the grid 
physicist an electric device recently on a military officer's estate. besides 
¥ of Chicago, other quantities of silver on the same land, 


Toot, Wiliams emer that be bas never 
jug, after locating a supposed treasure 
with his radio, without finding something 
of value. 


ATURAL treasure, in the form of 
‘vast oil pools beneath the earth, is 
being sought hy some of our large ‘oil 
companies with thirty-pound charges of 
‘dynamite as tools. When the explosions 
‘shake the earth and send tremors speed- 
ing through it, a number of seismographs 
oF earthquake recorders spaced in a ten- 
mile circle about the blast. record the 


has already. test 
of ore-locating devices over four 
well-known ore bodies in as 
many different mineral regions. 
Each time, he reports, the 
modern detector agreed com 


pletely with facts previously 
discovered only by actual dig- 


radio prospecting” a 
miniature broadcasting station 
is set up and radio waves pene~ 
trate the earth. 

‘Near’ the ‘transmitting  ap- 
paratis stands aman swith a 
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{nto the throng of Swiss villagers rushed Mabel, crying « waraing of approaching Mood. 


The Movie Maker 


A Thrilling Novel of Screen Magic 


By S. W. NEwMEYER—rttusirated by ERN 


Washington, D. Cx, perfected am amazing cam 
fra throws whl! movie mean be fed at 


MBETION Rieter Don, Kennedy. 
® West Coast Stu 


ie 
are eat efor 


tMlenpted to fl er 


ST FUHR 


chinery. “The Movie Maker” tells the story of 
‘equally remarkable inventions, While the char. 
acters and plot of this delightful novel are 
Teen of, famer, they move in the substantial 
back ‘etual discovery and ingenuity 
which have made the motion picture one of the 
Sonders of our age—The Editor. 


vas almost gone. Failure stared them in the face when July evolved a 

‘Shee of oftining the backing of ax Rogers, with new=pepe 

‘owner, in return for er, inthe 
on a Iie daughter at 


oe Tiny plseeed to net he 
Frmgnde Govre: Now med ext 


OT WAS nearly midnight at Everglade Grove. The orchestra 
crashed into the final pulsing rhythm of a tango, the whirl. 
ing couples on the flor catching the rising liltin quickened 

AD steps. 

Don, seated at a table with Judy and her friends, saw Jerry's 
dark head bent over coils of gleaming fairness, as he dexterously 
swung M ‘around the floor. Then his eyes returned to a 
‘study of the girl at his left. Mabel Rogers was seventeen—Iarge, 
placid, and remarkable for nothing save an economy of words, a 
capacity for food, and a somewhat rough resemblance to the 
‘Statue of Liberty. Beside her, small and sparkling in a gay yellow 
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gown, Judy looked like a bright- 
eyed canary, 

“Then fifty thousand will cover 
the changes necessary to give my 
daughter a real chance in the 
picture?” 


JON turned his attention to the 

‘man across the table, and 
hesitated. Silas Rogers’ voice was 
as abrupt as his mater, a manner 
‘which indicated that he could set 
the world in 
pressing a pr A 
waited impatiently for Don's reply, 
fa stray beam from a wall bracket 
lamp threw a highlight on the nub 
of his bulbous nose, shot a gleam on 
the eyeglasses set at a belligerent 
angle in front of his deep-set, blue 


and polished his forehead, 

ing baldly back into a fringe of 
straw-colored hair. Not a very 
peaceful looking backer, reflected 


Don, 

‘AL this point in his deliberations, 
Don felt a smart tap on his ankle, 
but before he could accept Mr. 
Rogers’ olfer, that gentleman had 
begun to speak in a more con- 
ciliatory tone. Accustomed to 


interpreted Do 
positlon—and § 
eustomned 


Perhaps we'd bet 
toa hundred thousand,” he am 
ed, and a genial smile brought his 
Uundershot jaw almost into line with 
the stiff pale brush of his mustache. 
“Don't want you to skimp on the 
part for my little girl, I'm going to 
ive her lots of publicity and the 
Picture will have to live up to it. 
“Oh, Mabel’s part will be won- 
ly, and Don felt 
lent tap 
's going to be chief 
Tong, sequence 
{Doe Ma: ogee pes end nts bi, pachah and deme ont 
on, Mr. put his hand into his pocket and drew ou! 
check book and fountain pen. ‘Then, with pen poised. he hes 
tated, drumming on the table with the spatulate fingers of bis 
Teft hand. Don saw eagerness fade into anxiety in Judy's eyes 
and he himself felt a twinge of apprehension. In any game, he 
Knew, the man with the money always held the high cards. 
‘What trumps would the successful bidder declare? 
‘Suppose,” remarked Mr. Rogers contemplatively. “suppose 
we draw up a little agreement here—a ninety-day note at eight 
t, secured by fifty-one percent of the stock in the com- 


PAtPoes that mean,” faltered Judy, “that if we can't pay your 
wary frst we must forte hall the ownership of our 


deat, 


me perc corrected Mr. Rogers with a 


fatherly smile 


UDY looked down at the tablecloth without a word and Don, 

gallantly but unwisely, hastened to reassure h 

“The picture will be finished by January first.” he declared 
shortly, “but we must have an additional month in which to 
market it. Make it payable February first and I'll sign.” 

Mr. Rogers fingered his fountain pen and met Don’s eyes in 
an oblique glance. He seemed to be considering the matter from 


a hidden angle. 
'Il jot down the terms on this.” he said, turning a check 
blank side up. ‘“We can both sign it and tomorrow in my office 
draw up a formal agreement with the same conditions.” 
‘The transaction was concluded almost in silence. and Don 
pocketed the check— not for the hundred thousand but for a 
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‘A spurt of fame sbot up through the skylight. Judy screamed in dismay ax Don released his hold 
‘tni'vwrung to the ladder that fiemen on the opposite root top had pushed crows to him over the gap 


quarter of that amount: for the agreement reposi 
Rogers’ pocket stipulated the payment of the remai 


ig sum in 


two installments: fifty thousand: November first, if Mr. Rogers 
was at that time satisfied with the progress of the picture, and 
the fal amount Desert ie agin approved 

brink hen 


‘asked the mi 
“when does Mabel begia? I'l run a 


sper propri 
tle preliminary 


come tomorrow, Miss Rogers?” Don asked the 
object of the financial transaction. 


R. ROGERS! “little girl” looked up from the third choco- 

late eclair she was consuming and nodded. For the 

‘moment she was unable to speak. Judy, after one glance, turned 
ly toward Mabel’s father. 


‘Mabel will have “She must 
stop eating so much.” 
“T'l see that she does.” agreed Mr. Rogers, “Mabel, I've 
just invested a hundred thousand in you and I expect results!” 


“Yes, Papa,” replied his daughter dutifully; but a peculiar 
expression came into the large china blue eyes set far apart 
beneath her tranquil forehead. She looked up at the waiter 
hovering near. “I think I'd like another chocolate ecluir,” 
she murmured. 

Her remark went unnoticed by all except Don, for at that 
moment Jerry and Margaret rejoined them. | When, the music 
started again, Mr. Rogers claimed Margaret. Jerry 
if she eared to dance, but she pleasantly refused, her eyes on the 
approaching waiter. “Thoughtful and somewhat subdued, Judy 
took her place. ‘The Professor had not come with them that 
evening. 0 Don was left alone with Mabel and her chocolate 
eclair—left alone to watch this new member of his cast and to 


48 
ponder. On his ability to mold Mabel into screen material de- 
pended the rest of the promised capital, and well he knew that a 


multitude of whims might be covered by that most important 
clause in the agreement—i Mr. Rogers is satisfied with the 
progress of the picture. 


TT HE working title of the picture was “The Crusader,” and 
now that Judy had cheerfully written in a part that made 
Mabel Rogers the second woman lead, she decided that her own 
diminished role as the Saxon lady's maid should be lightened 
with a little comic relief. Accordingly, after a discussion with 
Don, she wrote in a bit showing the maid seated in front of a 
dying fire in the big banquet hall of the castle. “At first asleep, 
she is wakened by voices on the stairs and overhears the villain 
plotting a dire deed. At the same time, on a huge settee opposite, 
the hero is Iving asleep in the flickering shadows. partly con- 
cealed by his long cloak. He is not aroused. and the maid dare 
not move without being discovered by the villain. Petrified by 
fear, yet anxious to warn the sleeper, she sits there listening, the 
ession of her face alone 
indicating her alarm, 
‘In the effort. to watch both 


‘on the stairs at the right, Judy 
planned that the maid's eyes 
should roll 


from one to 
they finally 


more than ordinary care was 
for the two halves of 


“AT don't think is feasible.” 
‘objected Don when she 
sted the idea to him. 
ightest_ movement of 
your head would throw. the 
‘hol thing out of kite.” 

“But I’m supposed to be too 
seared to move anything ex- 


‘VEN a thirty-second ofan 

inch would be enough to 
the trick,” replied Don. 
“You know we'd have to serew 
the camera and your chair to 
the floor to take the double ex- 
posure, but we can’t nail your head to the fireplace. And in 
spite of yourself—in fact, just because you'll be doing your level 


best to hold your head rigid—it will waver just a 
Judy looked disappointed 
“T know it’s only a trifle,” she admitted, “but we need bits 


like this to liven the picture, now that Mabel’s going to lumber 
through it.” 

‘Don chuckled, then consi 

“T believe I know a way, “Tell be a 
tedious job for you but we can swing it. ‘There's an old photo- 
graphic headrest at home. We can turn the trick with that.” 

‘when the close-up was made, an old-fashioned standard 

concealed behind Judy gripped her head in iron arms, its clamps 
iden yo rhite mc cxp filed around ber face, Several times 

ey tried the exposure with other members of the east look 
‘on amused, but although the two sides matched evenly, there 
was always a slight deviation in the doubly exposed expression 
of the face tat made the picture look tnnatural. ‘That, of 
course, stamped the close-up as a trick picture when it was 
thrown on the sereen, and the startling effect of the eyes rolling 
in directions was lost. 

that won't do,” declared Don, studying Projection 
room. ““A trick is no good at all if it shows as a trick. Well try 
again tomorrow. 

Before the rest of the cast arrived next morning, Don screened 
off from the main portion of the set the corner of the fireplace, 
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“T know it's only a trifle” Judy admitted, “but we need bite 
{ike this t Hiven the picture.” Don considered the matter again 
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leaving just enough space to operate the camera, ‘Then he 
clamped Judy into the standard again and with ‘Tim at the 
camera, slowly timed the action aloud. 

“Byes down left—one—two—three,” he, counted rhythmi- 
cally. “Eyes up left—four—five—six. Cut.” 

Tnclosed by the blank screens and with not even a passing 
stagchand to distract her attention, Judy fell into time with the 
slightly hypnotic rhythm of the count, her face retaining an 

ression of alarm throughout. 

With this bit of action successfully photographed, Don shot 
the remaining close-ups and foregrounds scheduled for the ban- 
quet hall scene. ‘Then followed the medium and long shots, for 
which the Professor and his scenic artists had made elaborate 

tions, 

All of the action in this setting was planned to center near or 
directly beyond the fireplace and lower portion of the great, 
staircase leading up from the banquet hall, ‘Therefore this part 
Of the set had been built on a natural scale proportionate with 
the size of the actors, but it rose in no place to a height greater 

than eight feet. The chimney of the wide fireplace stopped 

abruptly in mid-air. the stairs took a turn bebind a wall 

that reached just two feet above Jerry’s head. ‘The settees 

‘on either side of the fire were 

full-sized, but the baronial 

banquet table, set even with 

the fireplace and extending 

beyond the stairs, grew rapidly 
narrower at its farther end, 


'HEN the professor's art- 
istry and technical skill 
stepped. in to complete the 
setting by illu ‘our fect. 
of the camera was set 


fon which had. been painted 
the upper portion of the ban- 
wuet hall, Now, seen throug) 
yera ens, the rough 
chimney of the fireplace 
ed to rise toa high 
On the wall 
tains, pre- 
sumably rising behind it, hung 
a large tapestry depicting an 
allegorical scene, ‘The hall was 
proached through a 
vothie arch in the fore: 
‘round, and on the faked wall 
‘opposite the fireplace windows 
similarly arched “opened to 
se ry sky. 
‘To socapte the scene, Don 
had a back drop hung bey 
uet table, ‘The 
dim series of arches 
lar to the one on the glass screen in the foreground. ‘The 
between the glass screen and the camera, the professor placed 
miniature models of the lower portions of the foreground arch, 
thus completing the one scene in properties and settings of three 


different size scales. 
pa Now the lamps, and we'll be ready to shoot, 
. Faising his head from a satisfactory squi 

finder of the camera, ele 

‘The property man and his as 
five hanging lamps varying greatly in size; two large ancient 
‘ones of pierced brass and three imitations one half, one fourth, 
and one eighth the size of the originals. Climbing on ladders 
to the stage rafters above the set. a stage “rip” hung one of the 
large lamps halfway between the glass screen and the full-sized 
set. The second large lamp he hung above the center of the big 
‘set. The other three lamps followed in the order of their size, 
the tiny lamp immediately in front of the backdrop. All were 
arranged so that they seemed to swing on their chains from the 
bbeams of the banquet hall, 


announced 


through the 


nt were standing by with 


first rushes taken on this sct were tremendously im- 
pressive. It scemed incredible that the extensive vista and 
the massive proportions of the scene were merely, tricks, that 
took advantage of eyes accustomed to, judge all size and dis- 


tance by comparison. ly, however, the delicately 
Balanced scheme was thrown (Continued on page 144) 
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ans to Cross Ocean in 60 Hours 


Frenchman’s Unsinkable Ocean-Glider Will Dash from France 
at Seventy Knots an Hour in a Few Weeks, Declares Inventor 


ARIS to New York in sixty 
Jiours! ‘That is the mark set for 
himself by Adrien Remy, French 
inventor of a new type of speed 


into New York harbor at a speed of sev- 
enty knots an hour! 

Impervious to, storms is the uniave 
craft Remy has designed; tempests only 
slow it down a little, he says. The 
cabin, slung between two sixty-foot_pon- 
toons or floaters, is entirely inclosed so 
that the ship ean di 


By Epwin Ketcuum 


room provided with sending and receiving 
apparatus. From the engine room, a shaft 
Teatds to the screw propeller of the marine 
type. 
Originally it had been planned to use 
fan air propeller, and to steer the rud- 
craft by shifting the weight of 
three engines in the cabin. Some of the 
details were altered, however. before the 
boat stood ready for assembly on the 
banks of the Seine. 


JI, SASE the ratt is succesful 
first ocean voyage, another like it will 
immediately be built by its backers, to 
carry 200 passengers. It will also be able 
to serve for the quick transport of mail, 
and may be the forerunner of an Atlantic 
fleet of mail carriers. Such vessels, it is 


also pointed out, would serve well as fast 
dispatch boats inthe smaller seas of the 


MONG the men who will operate the 
new boat on its first ocean voyage are 
its designer, the foreman of the Sainte 
Quen marine works and two directors of 
the company which is financing it. An 
experienced captain and a wireless op- 
erator will complete the crew. ‘They plan 
to follow the steamship lane, leavin 
raris at dawn and arriving in New Yo 
0 and a half days later. 
_, Food for ten days will be carried so that 
if the strange new boat becomes disabled 
there will be no of hunger before 
some steamship renders aid. Whatever 
happens the ship eannot sink, the builders 


through the highest of oe a+ Sagas The inventor of this strange 
In the pontoons themselves is [7 ee craft regards it aga challenge 
‘aid to lie the secret of the ; to airplanes in the competi- 
ceraft’s speed: when itis in mo- tion of swift and safe trans- 

Jn, inclined bottom surfaces —_—— portation, maintaining that 


lift the ship part way out of 
the water, somewhat like a 
hydroplane, and thereby de- 
cerease the water'sdrag. From 
this principle comes the name 
‘Oceanglisseur, or ocean-plider, 
‘that, Remy applies to his re- 
markable invention, 


WITTEN the shin, the 
six men who operate it 
‘will see the outside world only 
through narrow  portholes. 
‘The space inside is barely 
enough for’ their sleeping 
quarters, the engine room with its 650- 
horsepower gasoline engine, and a radio 


the ocean glider develops the 
speed that is pos- 
rtheet incurs dan 
ger. Tt is enough faster t 
teamships, he says, to offer 
‘an attractive advantage in 
saving of time; and, while it 
is slower than an airplane, it 
‘can survive the most violent 
storms, he says, which planes 
cannot do. Flying over land 
with fir conditions, or over 
small expanses of water, may 
bbe all right, he says? but 
distance sea flights are haz- 
iy people would take passage 
of ship, he says. 


‘on his t 
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Wonder Stories in the Making 


Marvels Come Not Singly but in Scores as Two Thousand 
Scientific Leaders in Conference Tell of Discoveries 


USED to think of scientists 

as whiskered hermits ot 
spectacled grouches, as most 
people do who don't know 
hema T have just spent a week 
with two thousand of them at 
Nashville, Tennessee, at the 4th 
‘annual meeting of the American 
Association for the Advancement 
of Science, They resembled noth 
ing so much, in the aggregate, as 
“innch of school tenshers on 
picnic, Which is precisely what 
they were, mostly; college pro- 
fessors spending their Christmas 
vacation in renewing acquaint- 
ances and exchanging reports of 
the research work they and their 
students had been doing. Most 
of them young; even the older 


and genetics — heredity — 
were the main themes discussed. A fs 
half of all the scientific research going: 
in the world is in the effort to discover 
the laws governing the transmission of 
characters from one generation to the 
next, the reasons why animals and plants 
develop new species. 


ORE insect men than 
in any other one line. 

ts?” [asked of Dr. 
I, the world’s greatest 
‘on bugs, who looks like a rear 
admiral, Just retired after thirty years 
service as Chief Entomologist of the 
United, States Government, he is the 


ists 
Rig so 


‘man who organized and led the war on 
the house fly which has cut the typhoid 
death rate to & minimum. 


ALES HRDLICKA ‘nas praced the ancestry of 
the North American Indian to Western Europe, 


By Frank Parker STOCKBRIDGE 


ANATOMY 
R. BENNETT BEAN 
filed’ 


most of which must be exterminated 
if man is to continue to live on earth.” 


TTTHE, pet insect of the 
students of heredity 
‘and evolution is « tiny fly 
with the poetic name of 


seen these tiny” midges. a 
tenth of an inch longs they 
over ‘round frat Stands 
‘Sully on dosaplog bows 
Mainly on decaying bana: 
bas.” Because they are ens 

iy tired/and fou ond pare 
ticularly because’ they pro- 
duce a new generation every 
nine days, they are handy 
jects for laboratory ex- 
periments in heredity. It 
tras his ‘experiments with 

the fruit fly which won for 
‘Dr. H.J. Muller, professor of 
soblogy in the University 
of Texas, the $1,000 prize 
of the Association for the 
most notable paper 
ada the meciing. 
Young Dr. Muller, na- 
tiveNewYorker, 


looking ike a store: 
keeper, has won inter- 


national fame through 


ER. MOULTON: “The mind of. 


the transmission of characteris- 
tics to their offspring,” he said. 
“T have experimented with 130 
generations of flies, probably half 
4 million individuals, Some breed 
young with white eyes instead of 
red, some have wing deformities 
of various kinds which are trans- 
nitted to oftspring through sev: 
eral generations. What chemical 
‘change occurs and why are thi 

to be found out; the thing whie 
hhas been proved is that the X-ray 
does affect the parents in such a 
‘way that the course of heredity is 
changed.” Some of the scientists at Nash- 
ville declared Dr. Muller's work to be as 
important as Darwin's, 

Dr. Frank B. Hanson, professor of 20- 
‘logy at Washington University, St. Louis, 
might, from his appearance, be a bond 
salesman. He has been working for a 
year with Dr, Muller in his X-ray experi- 
‘ments in evolution, but his own pet sub- 
ject for experiment is 
white rats." have 
about a thousand of a 
highly pedigreed strain, 
on which 1 make 
periments,” be aa 

have been trying 

to find out whether the 
excessive use of alcohol 
by one generation has 
any sffect on the next, 
but so far as T ean see 
it has none whatever. 
Take my parent rats 
into sots, more thor- 
oughly alcoholized 

‘human beings can 
get and live. They be- 
come completely de- 
moral 


wrecks, int ther Joung 
are 


of experiments have 
given the same result.” 


THERS think 
ing toe heey txt 

ing for heredity ex. 
Edward 
‘ASTRONOMY 


Dolds that fruit fly ex 
periments ate i 
clusive. “I have come to the conclusion 
that the different species of animals and 
its are the result of hybridization,” 
said. “Nature is constantly making 
new species by tl ing of different 
parent stocks, ‘The ones best fitted to 
their environment survive. Darwin was 


a 


April, 1928 


‘There is too wide a gap, Dr. Clarence 
C. Little maintained, between insects 
and plants on. one hand and man on the 
other. Biologists should devote more at- 
tention to the study of mammals. He 
recommended dogs and mice as subjects. 

Dr. Little, president of the University 
‘of Michigan, is the youngest head of a 
great, school and is an authority on 
genetics, 

‘The American Mouse Club is already 
at work along the lines Dr. Little sug- 
gested. Its composed of fifteen biologists, 


in different salen each working on 


Prof. William H Gates, of the Univer: 
sity, of Louisiana, its’ spokesman at 
Nashville, is trying to answer the his 
“Why is mouse when 

it spins? studying the Japanese 
waltzing mice,” he said, “and have 
found that what makes them waltz is a 
defect in an ear canal whi 
Uhr sense of hori - 
don’t keep spinning they fall down. 
‘Th etect 
produced the same defect in comm 
mice by eross-breeding, these hybrids 
also transmitting it to their young.” 


ZOOLOGY { 
HJ. MULLER 


R. R. BENNETT BEAN, professor 
‘of anatomy at the University of 
Virginia, asked himself the question: 
‘How tall is a man, and why?” He has 
mnalyzed the measurements of 1022 
rroups of people on five continents. ‘The 
average height of all is 164 centimeters, 
which figures out at almost exactly five 
feet five inches. ‘The tallest. group were 
Australians, six fect one; the shortest, 
‘African Negrillos, four feet three. ‘The 
next shortest were Eskimos. “Nutrition 
Dr Beas." Popl ivng te 
1. Bean. “People living near the 
Br eect 
to short stature; inland 
lime which makes for long 
The di 


le get 


equatorial regions ao 
peoples short; the dwellers in the 
Fertile temperate zones tend to 
grow taller because they have 
more and better food.”” 
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Wil exterminate man” 


it which no one now can fore- 
tell,” said Dr. George H. Ashley, State 
Geologist of Pennsylvania. Dr. Ashle; 


ks like a sheriff in a Western movie 

and believes geologists ought to. get 

t ‘on the age of the earth and 

points on which they disagree 

before trying to instruct the public 

in the changes which are still taking 
place in the earth's structure. 


ROF. W. C. CURTIS, head of 
the Department. of Z at 
‘the University of Missouri and one 


of the experts for the defense at 
the famous evolution trial at Day- 
ton, Tennessee, looks like a bank 
president, but knows so much about 
Evolution that all the other scien- 
tists listen when he speaks. “The 
X-ray has provided science with a 
new tool whereby the exact nature 
of the physical and chemical changes 
inside the cell can be determined,” he 
seid, The ultra-violet, infra-red and 
radium rays are also helping to 
Up experimental evolution, enabling 
the biologist to destroy visible substances 
within the nucleus without destroying 
the life of the cell. A. group of biologists 
in Cincinnati found that by the applica 
tion of the X-ray they could purify yeast 
by killing certain bacteria, and ‘th 
revenue from this process maintains th 
experimental laboratory. 


ACOUSTICS 
OMARK HLLIDDELL haz 


DEAE BapLtKs, renowned 

anthropologist of the Smithso- 
‘nian Institution, has the high check- 
bones of the Czech, which his almost 
unpronounceable name declares him 
to be. The nearest one can come to 
his name in English would be * 
Herdlitchka.” He has evidence, he 
said, that the North American Indians 
come from the same stock as the pre- 
historic Cro-Magnon man, whose re- 
mains, discovered in the Aurignacian 
caves of France, are believed to be 

oe of the parent stock of the West 


Magnon remains, are 
many Indian oe i would dispose 
of the theory of Mongolian ancestry of 
the Indian, a i 


TTPERTY years of gazing at the stare 
have given Dr. F, R. Moulton, just 
retired as Professor of Astronomy at the 
University of Chicago, what may be 


V7 
I ceoLocy. Z 


GEORGE H. ASHLEY: “Are we tS have another 
tee Age?” 


called an unusually broad outlook on the 
universe. Gray-haired but still vouthful, 
he is intensely optimistic about the future 
‘of humanity, believing that science will 
‘enable man to conquer hi 

land remake the wi 
into action forces which 
revohutionie the ecouomicr socal ant 
political relationships of human beings to 
‘one another,” he said. ‘The probable 


‘evolution of the human brain into. more 


years or 60 all 

men will have greater reasoning powers, 

creative imagination and esthetic appre- 
‘Gation than anyone now has, 


li ‘TOOK the ingenious mind of 
Dr. Mark H. Liddell, Professor 
‘means the 


lology- 
Soy ‘of words—at Purdue Uni 
versity, to utilize the, newest 
scientific apparatus for the anal- 
ysis of speech. By means of a 
ew type of oscillograph, devised 
at the Bureau of Standards, 
which sends off a stream of electrons in- 
stead of a reflection from an oscillating 
inirror, he was able to photograph sounds. 
‘The sound waves control the movements 
of the electron waves, which trace a com- 
plicated curve on a strip of photogray 
Paper. “There are eleven distinct vowel 
sounds in the Indo-European languages, 
which include English, German, Persian, 
and Urdu, or (Continued on poge 1 
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New Highway Runs through aSkyscraper 


‘RAFFIC will pass directly 
"Tissae ae ee 
unique project. now under con- 
struction in the very heart of 
New York City. One of the 
rincipal highways of the ci 
leading to a great railroad ter- 
minal, the Grand Central Sta- 
tion, is to pierce the thirty-two- 
story structure with twin tun- 
nels. When the work is finished, 
you will be able to drive into 
the building at street level, 
climb through it on an inclined 


Know Your Car 


HE modem moter caren: | 
gine is equipped with severs 
devices that materially reduce | 
the amount of carbon that, or- 
would be deposited on 


cautions are not observ 
use of poor oil, for insta 
result in a heavy carbon deposit, 
Adjusting the carburetor to sup- 
ply*an over-rich mixture also 
causes rapid carbonization, 
Gasoline is composed of hy- 
drogen and carbon, When 
mixed with the proper quantity 
of air the carbon burns to car- 
bon dioxide and the hydrogen 
burns to water vapor. If, in the 
attempt to facilitate rarting a 
‘cold motor, an excessive amount 
‘of gasoline is mixed with the 
| air, carbon monoxide is formed 
and the extra carbon ‘molecules 
collect on the cylinder head, 
pistons or valve stems. 


no place to, put it, in that con- 
gested district, save in the street 
itself, ‘The engineers who boldly 
did that very thing not only 
provided an outlet for the traffic 
that would otherwise have been 
dammed but also laid out an 
elevated highway plan that will 
lly improve traffic cond 


Toy Cars Teach Traffic Rules 


‘OY automobiles and trolleys are the 


Meteorite Wrecks 


: latest devices great cities are usin 
Garage Repair Car to teach their drivers safety. ‘The ap- 
TEN Reese Worick, a Lex- pliant fora foeme to drive x mator cae 
ton, Ky... garage man, fh Los Angeles must. now demonstrate 

was attaching the derrick of his his ability to meet emergencies and his 
wrecking car to a disabled anto- Knowledge of trai lw by maneuvering 
mobile on a country road recently, a model car on a table representing & 
ey busy highway. An inspector sits hy his 


there was a loud report, and his 
machine was struck by what he 
supposed was a bolt of lightning. 


What Ww 
out of a si 


if this en 
‘asks the i 


Worick was stunned; but when he ihtrating with ty auto ad 
recovered and investigated, he ing his pupil's response 

Fant ie uonak helen besiee Chicago's drivers of mail trucks, too, 
by a smoking hot ball of metallic a eee teers 


vobrtancs. boat the tas ee 
orange, which lay in the car. Tt 
was evidently a fragment fallen 
from a meteor. 


The Moon Makes Clocks Vary 


APTER, an exhaustive study, of the 
running of clocks through long 
eriods, Dr. Robert R. Morgan, of the 
Kieval Observatory, Washington, reaches 
the astonishing conclusion that they 0 
tore slowly when the moon isin the 
western part of the sky. lifferen 
Towevert can be detected only by. Uh 
most delicate measuring instruments 
‘When the moon is in the west one h 
the day is .005 of a second long: 
the other, Dr. Morgan told scientists at 
the ‘recent astronomical convention at 
Yale University. 

‘The convention was told that the 
spectra of 225,000 stars have now been 
classified. Professor W. S. Adams, of 
Mount Wilson Observatory, said "his 
studies convinced him that the atu 
pheres of giant red stars, such as Hetel- 
geuse, were much more dense than the 
sun's and might be several hundred 
thousand miles deep. 


nal and is magnetically 


How Much Do You Know 
of the World You Live In? 


'EST your knowledge with 
these questions, chosen from. 
hundreds sent in by readers. 
Correct answers are on page 156. 
1, What great capital cit 
var bufinaswamp? 
2. Where is the densest forest 
in the world? 


3. What American island is 
more ‘than seven miles 

high? 

Where do houses have only 

| ™ three sides? 

5. Where is radio used in land 
surveying? 

6. What is the rainiest state? 

7. Where can you experience 
summer heat and. winter 
cold in thesame day? 

8. Where do gorillas live? 

9 Where do the lost tribes 
Of Teruel live now? 


Where can winter sports, 

like robogganing, be prac 

ticed near the equator? 

What mountain Is named 

from a cloud? 

12. Where does timber grow in 
water? 


Stile for Motor Cars Only 


NEW style stile has a 
farms of Willard and 


of the gar 
farmers have. by 
their fences, thus enabling thi 
from the road into their barnyatd 
id to their garages without the 
trouble of getting out to open and 

‘the gates. Moreover, this 
tieth century stile is just as 
practical as the old, for it effectually 
rrevents the escape of livestock. 
When repairs are made under the car 
it serves as a raised platform. Scrap 
boards and planks were all) that 
was needed for the structures, 


asing platform 


red on the 
john Deaver, 
at Viroqua, Wis. Utilizing the prine 


It novel bridges over 
to drive 
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Old Motor Car Frames Make Breakwater 


Simple Auto Bearing Test 


‘T IS now possible to test automobile 
bearings for play or looseness without 
taking the parts dows. A cleverly com 
structed gage accomplishes the work 
tauily and quickly, as shown in the pho- 
tos below, with Cog the cylinder head of 
Ca 
The gage i held in position by a 
magnetic stand, and a vertical arm at- 
tached below the dial is rested on the 
top of the piston to be tested. With a 
rubber vacsum cup the wechanic moves 
the entire piston and connecting rod 
assembly according to its looseness. ‘The 
motion moves the vertical arm which 
i Connected with. the 
registering mechanism, 
ng the amount of 
in thousandths of 
an inch, This device 
may be used for a score 
of other tests, 


aa 
(hile! 


il 
it 

fe 
it 


HEN the Platte River re- 

cently became unruly near 
Fremont, Neb., it was found 
that discarded automobile 
frames wired together and 
anchored to the shore served to 
atch driftwood and sediment 
and form a breakwater. 


How Cyclones Grow 
TT WO mysteries about ey- 
clones and cyclonic storms 
that have Jong defied solution 
have just_been explained by 
Dr. W, J. Humphreys, meteoro- 
logical’ physicist of the U. 8. 
Weather Bureau, who, after 
study of the records of such 
storms covering many years, is able to 
show why they grow in size and intensity 
as they move northeastward and why 
the increase is greater by night. 
Such storms, says Dr. Hu 
consist of swirl between cold 
northwest side and warm hum 
the southeast. ‘The contrast increases ax 
the storm moves northeast—the cold 
side becoming colder, although there is 
little change on the warm side—hence 
the storm becomes greater. Also at 
t the cold side, being generally clear, 
fos colder by radiation, while there is 
little change in the cloudy warm side. 


Law Bars Radio Interference 


phreys, 


HE first law prohibiting the running 
of machines that interfere witha 
tion is cla 


trical machinery in the neighborhood of a 
receiving act often causes interference 

spoils an evening’s program; nothing 
ean be done about it unless the offending 
machine can be turned off. 


radio reception. Vi 
law face fines of $100 or thirty 
days in jail. 


Self-Winding Watch 


WATCH. that winds itself is 
the, amazing invention just 

reported by Karl Heinrich Meyer, 
a Swiss watchmaker, who, if 
claims are true, has added one 
more to the imposing list of 
achievements of people whose 
name has become almost synon- 
ymous with the word “watch.” 

‘The power necessary to keep 
the minute, mainspring at the 
proper tension is said to be derived from 
the expansion and contraction of a. dro 
of glycerin contained in a chamber insi 
the watch. ‘The ordinary changes of 
temperature of any climate are said to be 
sufficient to cause contraction and x- 
pansion, since only a tw Variation 
Keeps the watch ticking accurately. 

‘The invention suggests the possibility 
of operating power machinery by 3 
‘similar method. 


Jumbo of Roller Bearings 


ROBABLY the largest of its kind i 

the world is the gigantic roller bearing 
recently completed by an Ohio firm as 
one of a set to be installed in a huge 
cement mill. Tt has a diameter of more 
than five feet, and two tons of force is 

luired to lift it. Within its rugged rim 
frill rest one end of a thousand-ton grind 
ing mill revolving thirty times a minute, 
Roller bearings, despite their extraord 
nary size, were preferred for this work 
because, requiring only occasional Iubri- 
cation, they could be completely inclosed 
to guard against cement dust. 


New Bridge Inside Old One 


INE of the most singular of modern 
bridge building exploits has been de- 
cided upon by engineers who will borrow 
"Nature's pecullar methods in re- 
lacing an old structure at Bound 
Bea that carries interurban li 
‘chicles. ‘The method adopted isnot 
like that of the snake that grows a 
new skin and then gets rid of the old. 
By the are-welding process. which was 
bed in detail in last December's 
Porvtan Screxce Moxrity, virtually a 
complete new bridge will be built of steel 
inside the old one, which will then be 
taken down, 


Lighter Aluminum for Planes 


ANEW, aluminum alloy, so much 
lighter than any heretofore known 
that it will revolutionize flying is claimed 
by Dr. Max Wurmbach, a Muni 
metallurgist, who declares that while it is 
lighter than any other metal known, it 
is stronger than iron. 

Used in the manufacture of aircraft, 
siys Dr. Wurmbach, his alloy would 
materially reduce the weight and con 
sequently cut the lifting requirements of 
the motive power. 

‘The inventor refuses to disclose how 
he produces the metal, which he calls 
“alneon,” but he does say that his whole 
secret is'in the process of cooling. Other- 
Wise the alloy ig meh Tike other alu 
minum combinations. 


Radio Photos by Air Jet 


ADIO engineers at_a recent 
convention in New York City 
were amazed when they sat in a theater 
and saw photographs transmitted by 
radio and so enlarged that they covered 
a screen that filled the stage. 
‘The demonstration was by Captain 
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Richard H. Ranger. inventor of 
the Ranger system of radio 
photo transmission and an en- 
Sineer of the Radio Corporation 
of America. The device he wed 
was. the “pl jioscope.”” 
which, responding to the radio 
Sigua in'much the manner of 
other radio photograph receiving 
systems, sends jets of hot and 
cold air against a_ sensitive 
sereen, the differences in temper- 
ature determining which parts 
of the sereen shall appear in 
various degrees of color. 

While transmitting and re- 
cording processes are still too slow to 
show scenes of actual activity, Captain 
Ranger has demonstrated that if the 
‘speed problem can be solved, events 
such as prize fights ean be recorded in 
large enough proportions for theaters. 


$400 Aero Fare to England 
'VEN the rates of fare have been 
tentatively decided upon, so certain 
are the builders of the British super-air- 
‘ship, the R-100, twice 


as as any other 
dirigible, that they will 


Burney declared in a 
recent statement that 
i company, - whic! 
bw the M100 for the 
British Government, 
hhad decided to exercise 
its option to buy the 
craft for its own oper- 
ation. ‘The machine is 
scheduled for comple- 
tion this present spring, 
and trials are expected 


tight hours westward 
thirty-eight hours 
eastward. Arrange 
ments. to mail 
have been made with 
Great Britain, and negotiations with 
‘Canada and the United States are under 
way. The tentative passenger rates are 
from $400 a berth in a four-berth cabin 
to 8600 for a -berth cabin. 

‘The plan had been to use the huge 
aircraft in an England-Australia service. 


Apel, 1928 
Complicated Bottle Machine 


Makes One Million in Week 


‘ORE than a million bottles a week 
‘each may be manufactured by 
two remarkable machines built in Eng- 
land for use in Japan! ‘The mechanisms 
are staggering to the imagination in their 
complicated mass, yet Francis Redfern, 
their inventor, has had no previous ex: 
perience in machine construction. He is 
4 solicitor in John Walker and Sons, Ltd. 
In early days, bottles were made by 
blowing into molten glass through lon 
‘tubes; but here we have a machine wit 
fifteen separate bottle-making units, each 
+h automaticall 
forms 
device revolves past a large pot 
containing the raw material, So quickly 
docs each unit draw the glass and do its 
work that 120 pint bottles are turned out 
every minute! 

‘The Metropolitan Vickers Electrical 
Company, Ltd., made the device. The 
picture below” is reprinted through 
courtesy of The Illustrated London News. 


Rail Tickets Printed on Spot 


RAEWAY. stations need no longer 
go to the trouble of stocking thou- 
sands of tickets, now that an ingenious 
automatic machine has been introduced 
that prints the traveler's ticket ax he 
steps to the window and names the city 
to which he is going, Not only does the 
new machine print the passenger's desti- 
hation, but it also stamps the mileage 
and fare on the card and keeps a record 
ofeach ticket printed, thus saving «great 
deal of bookkeeping on the part of the 
station agent, At left the device is 
shown delivering a sample ticket, 


Your Queries Answered 


HIS magazine is glad whenever 

possible to answer reader's inquir- 
regarding subjects within its scope, 
and to supply names and addresses of 
‘manufacturers of articles deseribed in 
its pages. Enclose self-addressed stam 
envelope and address Information 
partment, Poruiak Sciexce Mowtaiy, 
250 Fourth Avenue, New York City. 


‘Apel, 1928 
Bird Flies Across Atlantic 


Before It Is 3 Months Old 


N AMAZING 4200-mile trans-At- 

Tanti flight of a bird, recently an- 
nounced by the Biologieal Survey, shows 
‘that even Lindbergh has something to 
learn from feathered flyers. 

An Aretie tern between one and five 
days old was banded and released July 22, 
1927, at the Red Islands, Turnevick, 
Labrador, by O, L. Aust 
birds’ breeding grounds for the 
On Oct. 1. 1987, the bird was for 
Ta Rochelle, France, by 

‘This is the second transoceanie flight 
mentioned in the Survey's records, but 
the first bird took its time—four y 


Steel Scaffolds Replace Wood 


‘CAFFOLDING of steel tubes rather 

than wood has now been developed 
to eliminate fire danger, warping, and 
failures of structure that hy used 
many fatalities. ‘The long metal tubes, 
fitted together with couplings and collars, 


{Tubular steel seafalding ia lao proof against fre and will not warp. 
Tie ere shown erected in great hall for renewal of ceiling decorations 
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‘as shown below in the photograph, make 
a framework of great strength. Recently 
‘an cight-ton stone block was easily raised 
to a height of seventy-five feet without 
menace to the newly invented scaffold, 
‘These frameworks are more open and 
iently less menaced by the wind. 
formerly called for is of little 


parts are less bulky, they may be easily 
Stored, transported and erected. Wood is 
used only for platforms and is specially 
treated to make it fireproof. 


Hiking Cane Has Tail-Light 
ROM Europe come reports of three 


prizes among. the 
Js products of 


‘Two French engineers named Vallee 

id Aupere have in- 
nted an apparatus 
that reproduces. the 
notes of the nightin- 
gale and other birds, 
which they propose 
stitute for ordi- 


at anew motor car in 
a display window and 


heard the machine 
say, “Before you, you 
have the famous Bis 
1928 model,” and 
then reel off a fine 
selling talk. ‘The car 
contains a phono- 
graph that talks 
‘whenever prospective 
buyers appear. 


Steel Balls Bombard Nonbreaking Goggles 


TTESTING the strength, of nossle 
enses by dropping a steel ball 
them was an unusual experiment per 
formed in Chicago recently when the 
National Committee for the Prevention 
‘of Blindness met with the National Ss 
Council to discuss eye hazards 
in industrial occupations. The 
new method, which releases a 
falling missile from a magnet at 
the touch of an electric key, was 
used to show the strength of 
nonshattering glass used in mod- 


cern alone, the eyes of a thou- 
sand men have been saved, 
according to a recent estimate. 


‘Nevertheless, many men in in- 
dustry neglect these precau- 
tions. In Pennsylvania the sight 
of 6842 eyes has been lost. in 
industrial accidents since 1916. 


‘Many of these injuries goggles ro tert tenes of nonahattering goguica that must resist fying metal, 
steel balls are dropped on them from a magnet at touch ofan lectric key 


‘would have prevented. 


ra 


Machine Tests Marcel Waves 


‘ATR tension tests may be the next 

addition to the staggering list of 
offerings of barber and heauty shops. 
Since marcelling is said to make the hair 
boittle, we now have this h nsitive 
machine whose i the de- 
agree of strain the tresses cant undergo. 
fo-Thit use of the device is a new one, 
for its primary purpose was the testi 
‘of such delicate pieces as hair springs, 
filament wires and loudspeaker 
phragms. In the latter cases, the amount 
of punishment these frag i 
while in operation is acct 
P. L. Irwin, research engineer of the 
Westinghouse Electric and 
ing Company, is the inventor. 


Porcupines Don’t Shoot Quills 


HE popular belief that poreupines 
‘Tie their quills is a myth, according 
to Vernon Bailey, distinguished zodlogist, 
‘of Washington, D. C, 

When met with,” he says, “the pore 
ccupine tries to escape, hut if crowd 
bristles up. erects its quills and stands at 
hay. As the enemy approaches within 
reach ferce blows of the heay 
tail are struck and the barbed i 
thus driven into anything with 
in reach.” 


New Smoke Alarm 


NOVEL new use for. the 
hoto-eleetric cell has been 

found in Pittsburgh. where it i 
employed in a newly invented 
device to warn engincers of 
dustrial plants when smoke from 
their chimneys is exceeding the 
density allowed by lav 

‘A beam of light is kept con. 
stantly’ inthe chimney and 
pointed at a photo-clectric cell, 
‘which is so sensitive that itsends 
to the engine room an exuet ree- 
ord of the density of smoke. 
‘The transmission is made by an 
electric current that the cell o 
erates, ‘The engineer constantly 
has before him an indicator that 
shows whether he. is keeping 
within the law that limits’ the 
density of the smoke, 
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Apeit, 1928 


; | New Inventions 


bos 


Hand Bag Atomizer 
Perfurse oF theoat spray 
‘olentlyarred. in 


An Accident-Proof Baby's Bottle 


thowue 


‘The wovel device fis bottles of all azea and shapes 


p. 


id 


Mantel Clock Is a Savings Bank 


~ Can Find Useful “~ 


Pe! 


‘Tiniest Sewing Kit 


‘Thiele, scisore and spoole 


crew each into the next in thle 
Compact French set and. the 
‘himtle forme the cap. for the 
fase. Needles are carried n'a 
‘ompartinent inside the epools 


| 


“Vulcanizing” Socks Saves Darning 
illdeg the te reps method, soi ema sew 
Salta your eoahs Uy cating pce ef pel wb 
cles tats wo cove’ tne nde sat taki them 
Sr'vsth's hoc iom, The fori betel ta 
fh Site ant ‘tere leh occa come 
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A Leg-Operated Accelerator 


‘This adjustable accelerator is boy the 
Iq leaving both feet free 


Drying Shaving Brush 


==), 
y 


LEE 


hgages the roll_sod maken 1¢ tem 


| 

Duplicating Typewriters | you cat. Fore 
A new duplicating device (ght) fa 
ido give one tpewsites the ome} 
Suchioes. The ktter is cored ta 
Perforation on a paper fol. When fd | 
{> the machine, the’ perforations 
8 the roll operate the proper ee 
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Odd Parachute 


Square in Form 


HOULD ex 

mentation wit 
new square shaped par- 
achute pictured below 
be successful, all the 
Navy aircraft will soon 
be equipped with it, 
for itis said to embody 
many new safety fea- 
tures. In the recent 
tryouts at Lakehurst, 
N. J, life was not 
risked: dummies, the 


New Motorcycle Machine Gun 


BOTH ick arrival on the scene, of 
action and fast retreat are possible 
with the new motorcycle machine guns 
recently added to French army corps. 
Besides the important feature of the ease 
‘of portability of the light but deadly rifles 
is a special universal mounting that gives 
high elevation and enables the gunner to 
train his weapon on enemy planes as well 
‘as infantry. ‘The guns when not in use 
are carried in cases on the sides of the 
motorcycles, Demonstration was recently 
made at the French army maneuvers at 
Satory Camp, 


Air Unearthing Buried City 


COMPRESSED air excavating appe- 
ratus has been pressed into service by 
men working under the direction of Prof. 
Amedeo Maiuri, eminent Italian arche- 
‘ologist, in the lutest effort to uncover the 
ceitturies-old ruins of Herculaneum, near 
Naples Ttaly. With this modern aid of 
science they hope to unearth 

than those of Pom- 


in the same eruption of the voleano Vesu- 
in A. 70. 

Only ashes covered Pompeii, and most 
of its treasures were dug up and carried 
‘away soon after; but Herculaneum lies 
beneath masses of solidified mud and lava 
that have remained undisturbed for 
eighteen centuries, In recent years hap 

Aliggngs revealed relics of ines! 
mae value; aud the present systematic 
. under the official auspices of 
Premier Mussolini, is the result 


Biggest Shovel Lifts 24 Tons 


VEATERIAL could be lifted to the top 
of a ten-story building by a giant 


electric shovel, the largest in the world. 
now being constructed by the General 
Electric Company. Placed in the center 


football field, it could dig out the 


cavation in 
Tts 120-foot boom will be terminated by 


a dipper tick eighty i feet long, and a 
scoop that can fifteen cubie yards 
SP ecthaseal weglop ncey soe 


four tons, at a single stroke. ‘The mam- 
moth shovel will be used in the open pit 
mining of coal, at Danville, Ill, where a 
1000-foot cable will supply the 4000-volt 
electric power to run it. 


weight of a man, made 
the test drops. 
Parachutes were originally designed for 


‘spectacular balloon descents, the first 
really successful drop being made by 
Ande Secques Garcia,» Fresca, 
in 1797. word itis 
ftrestag to note, sigaes “fl breaber 


The strange sganre 
parachute, which may 
te Sdopted for Navy 

eit Ws clans Yo 
fre surained, ie 


Device Aids Short Wave Radio 


T the possibilities in short wave 
radio—considered unimportant a few 
Tope et tow commanding interes 
y leaders in the new science—are far 
from exhausted is again indicated by dis- 
coveries of Abraham Esau, of Jena, Ger- 
‘many, that have resulted in 
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Pilotless Plane Loops Loop 
Under the Control of Radio 


ILOTLESS planes have just been 

made successfully to loop the loop b) 
tireless control from the ground, accord 
ing to recent reports from England, where 
intensive research is being made in radio 
piloting. Other amazing maneuvers are 
‘made as easily possible with the delicate 
new governing system within the plane, 
operated by radio waves alone. 

‘The mechanical pilot's “brain” is a 
radio receiving set within the plane de- 
signed to interpret and act upon impulses 
transmitted from a ground control sta- 
tion. The “muscles” are tiny compressed 
‘air motors, actuated by the master radio 
set. These operate the controls. 


Lindbergh Epic on Post Card 


Y WRITING, in 10,052 words, the 
‘complete story of Col. Lindbergh's 
istory-making flight to France on one 
post card of ordinary size, Conrad Kem- 
per, young German artist, declares he has 
achieved a world's record for small and 
legible chirography. To the naked eye 
his writing appears simply as very fine, 
even, wavy lines. Under a magnifying 
glass the words appear, written in a 
clear, beautiful hand. ‘The card repre- 
sents three months’ work, performed 
‘shard pencil without glass. 


Multiple Locomotive Sirens 


HIRILL sirens, much more audible at 
‘three miles than the ordinary whistle 
J designed to lessen the numerous auto- 
le accidents at crossings, were re- 
cently placed on the locomotives of two 
ocal passenger trains of the South- 

cern Pacific lines in California. Sets 

of four were installed, each operat- 

ing as a unit with the others in order 

to give a single warning tone. ‘The 

wn below, are 

‘behind the en- 
gine stack and pointed in different direc- 
tions to insure wide range and thus give 
treater warning efficiency. Sound is mich 
Aifected by’ atmosphere conditions to: 
ography’ and buildings, so that a blast 
from a single whistle cannot always be 
heard for any great distance in a specified 
direction. ‘The four sirens eliminate this, 


his invention of a method to 


inimum, thus conserving, 
virtually all the energy for 
radiation and giving greater 
distance. The network must 
be three or four times the 
wave length being used. 
‘Esau provides also for the 
saturation of the earth be- 


Apel, 1908 
Submarine Safety Device 
Is Donated to the Navy 
DEVICE by which « submerged 
‘signal to the 


to indicate its position and avert collisions 
has just been presented to the Navy 
Department by the Human Research 
Corporation, of Philadelphia, The inven- 
tion of Dr. Isadore Kitsee, it has not been 
manufactured, but the patents are 
donated to the Government, which will 
consider it among other plans for maki 
submarines safer, as mentioned in 
article in last month's issue of Porutan 
Science Monty. 

‘The equipment, pro\ 

vith ports from whieh si 


end word to the 
‘The signals would be floating indicators 
visible or audible or both. 


How Industry Uses Sawdust 
‘AWDUST, which some of us m: 


ry mainly, 
but also oak, mahogany and other 
hardwoods. For filling plaster board 
re than 22,000 tons are used, and 
composition flooring in 
large buildings. In packing grapes 
4000 tons of spruce 
fare used. Moistened and sprinkled 
on the oor of cars in which nursery 
stock is shipped, it keeps the plants 
from drying to death, 


Giant Rotary Plow 


REAT rotating cutters are the new 

features of a giant plow recently 
roduced in England and detigned for 
ch work in a hurry on large 


p 

‘The two powerlul digging wheels 
‘operate in opposite directions as the 
tractor moves along and, since each 
cutting wheel is sapped with three 
shares, the ground is thoroughly turned 
up in curving lines that cross each other 
again and again, Joints permit the 
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fed while 
chine proceeds to the 
ground to be plowed. 


Plane Speedier 
With Pontoons 


RMY engineers 
cently by tests on 
Staten Island, N. Y. 

Long Island, N- 
flying fields in 

the Army's 
observation and 
attack planes, Curtiss 


Falcon models, flew 
faster with pont 
tached to its landing gear —upsetting all 


neering division and with two small wing 
tip floats, the plane crossed New York 
ny iles an hour—whereas the 


ng wear was 187 
tests to convince the skeptical engineers. 


Just Like MacMillan Ship 


ARD rubber forms the entire hull of 

this new toy. sailing ship, which 
would have a particular appeal for the 
boy who is stirred re for the sea 
and its romance; for itis a 30-inch model 
of Donald B. MacMillan's Arctic schooner 
the Bowdoin. Great sport, too, is of 
fered by the navigating possibilities of 
this ship. for the three sails may be raised 
or lowered at will and regulated with the 
rudder for any desired kind 


of sailing. 


A Needle Injects 
Sauce in Chicken 


‘AUCES injected into 

fresh killed chickens 
just before roasting gave an 
tntirely new flavor to the 
meat and provided a treat 
for a recent. dinner of the 
Societe Nationale d’Accli- 
matization of France. The 
‘method was pronounced by 
cooking experts far superior 
to the ordinary external 
sauce method, since in the 


new process the meat itself 
is favored in every fiber. 


Rail Ticket Booth on Wheels 


Cuz "TERS who are tired of going 
to the station for their tickets will be 


which the tickets come to the commuters 
In order to facilitate the selling of weekly 
tramear passes, this traveling ticket 
booth, has been put in operation by’ the 
Leipzig tramway and has proved a great 
secess by reason of its greater range of 
listribution. 


DiscoveriesUpset Race History 


oples to southern 
lagascar more than 


returned from 
years’ research in M 
head of the Cap 
Field Expedition, ‘His report 


region of Java, 
yage to Africa, Madagas- 
car; the other went to Pacific Islands, 
The Indonesians exterminated the pys- 
mies of Madagascar, Linton says, b 
those landing on the west coast of 4 
were destroyed by Zulus and other 
African tribesmen. 

Linton's apse see res on 
comparisons of cultures of Madagascar, 
reas, and Pacit nid bem id 
‘on revelations from Madagascar natives 
of history handed down to them. 


World Water Power Census 


HE United States leads the world in 

utilization of water power and in the 

capacity of its plants using this power it 

equals nearly the whole of Europe, 

ing to a remarkable world census 

of water power just issued by the United 
States Geological Survey. 

‘The total in the United States for 
plants of 100 horsepower or more was 
11,700,000 horsepower: for Europe, pre- 
suimably for plants ofall sizes, 18,100,000. 
From 1921 to 1926, inclusive, the increase 
here was 3,800,000 horsepower: in Eu- 
rope, 4,200,000. However, the rate of 
increase is growing here and declining 
over there. 
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Household Duties Simplified by 


anid; yet the ice never touches the beverage: 
Io pieces are likely to plop out ax you are 
pouting, and the contents are kept fee from 
Siltion and from any impurities in the ice 


Hi 
i 
i 


ie "unlike the heavy lever attachments 
‘Sen ced. Tein the mop i te cone shaped 

‘Sieve, and the exceas water deains back foto 

the pall Its sectad tr be peoof against Pancake griddle and walle iron in one is this new 
Splutbing. “The device le and not caly to electric utensil “To adapt the griddle to wale 
Shicitise for the bury howewife, but to making, simply turn over the platen which are Sat 
Giesuy redece the labor seeded ia hand nose tide and on the other marked in the 


: 
i 
| 
i 
i 
i 
| 
i 
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New Mechanical Devices @ 


Children Devise New Planes 


Hees of boys—and girls too— 
of all ages, competed in the recent 
‘de competition in New York for 
irplanes with rubber bands as 
their sole motive power. Not. all the 
planes were of conventional design. In 
iren_ had developed. their 
own ideas, different from any of real 
I caginer, showing several 
construction plans that may some 
be adopted for full size planes. 
‘The contests were held in the Sheep 
Meadow of Central Park, 


Food Rises in “Magic” Table 


N you may enter your favorite 
restaurant, drop an. onder in a 
and have your meal delivered up thro 
the table!” ‘The novel device, which 
fair to make our service waiters ip: 
Jess and travless, was recently exhibited 
as en at the ght, at an exposition in 
jew York; ans ing. to reports it 
‘ill soon be used by several restaurants. 
‘An order is sent through to the kitehen 
below. Presently @ square panel rises in 
the center of the table, like the top of an 
elevator with several floors, bearing the 
soup course. ‘The others follow at the 
proper times. ‘The check, which even 
this marvelous device does’not do away 
with, comes last. P. J. O'Rourke is the 
builder and J. Daschiner the inventor. 


Better Fur Cleaning Method 


NEW process for removing spots from 
furs does not destroy the luster or 
‘sheen of fur or leather trimmed garments, 
according to an announcement from the 
Bureau of Standards. Working with 
expert cleaners, Government chemists 
have discovered that a little paraffin 
added to. the naphtha preparations 
‘ordinarily used in cleaning establishments 
protects the garments against injury. 


Chemical Snow Replacing Ice 
HEMICAL snow,” once only = 
novelty, is finding increasing use 
in the field of refrigeration, and is now 
manufactured by the ton, It lasts longer 
‘than ice, and when it is all gone, eva- 
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Aero Engineers Aid Farmer 
By Improving His Windmills 


ERONAUTICS, after adapting the 
windmill to. its own purposes, is 
Feturning it to the farmer greatly im- 
proved as a result of the intensive re- 
search made by the aireraft industry in 
the field of aerodynamics. Changes in 
the number of blades and the pitch of the 
propellers used to drive electric genera- 
tors on airplanes at the Army laboratories 
at Dayton, Ohio, have resulted in the 
ion of a new type of wheel for 
ordinary windmills that increases the 
speed of revolution from six to ten times 
that of the old-fashioned wheels. 


Stupendous Hand Sawing Job 


"THE Deze jb of hand sawing ever 
heard of in this age of power machin- 
ery is being undertaken by. Captai 
Jacob Wilson, sailor-sawyer of Sawyer, 
Wis., who spent last summer demolishing 
a breakwater in Green Bay, onder 
tosaw it up for firewood. Te will he about 
a year in all, he estimates, before he 
finishes the job of cutting the wood into 

itting sizes and getting it ready for 

1¢ market, 

‘The captain is perhaps the oldest, liy- 
ing master of lumber-carrying vessels in 
the Great Lakes region. He gave up the 


foimiatures of standard model, 
Some children designed their cam 


je into air, not even a wet spot is 

{t to show where the snow was. 

With the new refrigerant ice cream is 
now shipped from New York to Cuba. 
A shipment of fish to Detroit. which 
‘would require 17,000 pounds of ice with 
two or more st 

Ke with ighs only 
packed with the snow weighs only one 
third as much as if packed with ice. In 
ships and storerooms it eliminates the 


expense of refrigeration ‘Under sea for the firewood business because of 
certain conditions this su is said his advanced age. 

to be fiteen times as efficent as water 

ice. Its temperature is from 110 to 114 ini 

ingen belt sons Ih ie coebaed he Mining Record Smashed 
Tiquefying carbon dioxide gas'and solidiy- ‘ORE than eleven million dollars 
ing it under pressure. ‘worth of minerals was produced in 


North Carolina during 1926, exceeding 
the previous year's production by #0.- 
000, according to figures of State Geol- 
cogist HI. J. Bryson and the United States 
Geological Survey. This sets a new mark 
for the state's output, although these 
figures do not include Cement products, 
which were in excess of 81,000,000, 


He Takes Stalls to the Cows 


T1215 Enel farmer violates necepted 
tradition each day—he brings the 
stable to the cows! But A. J. Hosier, of 
Weaxcombe, Wiltshire, England, has ‘his 
found that living entirely 
good weather is healthier 
ws and, moreover, results in 
etter milk. ‘Therefore he hus evolved 
system of open-air dairying, pulling 
portable milking stalls to his herds out in 
the ficlds with 


barns at milking 
time, 


pelt, 1928 
Chain Drive Roller Skate 


Goes to “Patentees’ Court” 


URING a recent annual international 
‘exhibition of inventions in England 

‘8 “court” was formed at the Institute of 
Patentees to deal with the gigantic task 
of selecting the devices mast worthy of 
splay from the mass of odd and ingen- 
ious products of inventors’ fertile minds. 
Zi Maarntion sere tht coe ei 
‘apt. G. Drury Coleman ng, 
examining some of the models, Among 
them were a coal shovel that automati- 
cally rejects small lumps and a mechan- 
ical roller skate propelled by chain drive. 


Harem Buried with Ur’s King 


tamiamade 
a king of Ur 
revealed that other bodies than that of 
the ruler were buried in the one grave. 
In the fourth millennium before Christ it 
is apparent that the state took a woman's 
life if her husband died, at least in the 
chs, for in the grave, 

board and 
dice, were the bodies of his wives. Fur- 
ther excavations brought forth the bodies 


properly 
ra ‘as if death had overtaker 
ddenly. ‘There can be little doubt 

ed the harem 


‘They were chattels which the king took 
with him in case he might have need of 
them hereafter, just as he took his silver 
and gold vessels and set of spears.”” 


Kiddy Car Has Plane Motion 


EW among riding toys for sinall 
children is a kiddy car of unique 
n built to represent a monoplane, 
the illustration below. A rocking 
ives the young aviator a 
sort of aeronautical swoop as he rides 
down the sidewalk is one of the special 
features and is brought about by an off- 
center wheel fitted below the “fuselage 
which causes the toy to move up and 
down when in motion. ‘The eccentri 
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‘The “court” of the Institute of Patentees ia Ragland determining whether some of the strange 
devices deserve exhibition. ‘Cape. G. Drury Coleman (center, reat) presiding.” A coal shovel 
‘at Gutomutically eject small tampa and « chain drive roller skate ere among the Inventions 


of the ‘mo require & “training 
riod” of ten or fifteen minutes, accord: 
ing to the inventor. 


Red Paint Draws Barnacles 


save over $10,000,000 as a result 
the researches of Dr. J. Paul Visscher 
of Western Reserve University, who has 
ascertained that it is possible to dis- 
courage barnacles from attaching them- 


mission previous 
dark red 


perimenting to develop a paint of the 
sore gi eed sate at wl nt 
iseolved in sea water, 


Safety Device Stops Trains 


NEW device that automatically 
stops trains when they pass a warn- 
ignal has been installed in Germany 
the Berlin-Dresden line. ‘The inven- 
tion consists of a magnet 
alfxed to the track at a 
point just past the signal 
tower, and an electric 
ccontrol_mounted on the 
locomotive which it oper- 
ates. Upon observing the 
‘warning signal, the engi- 
neer may throw a lever and 
disconnect the control, 
thus permitting the train 
to pass the signal at a slow 
speed. However, if for 
any reason the 

not thrown, the train is 
stopped when it passes the 


water can affect the operation of the de- 
vier, it is claimed. 


New Poisons Kill Pests Only 


GREATER. devdliness to parasitic 
insects and kindred pests and less 

‘are claimed for 
yemicals by Dr. 


danger to human bei 
two new spraying chemi 
Simon Marcovitch of the Tennessee 
icultural Experiment Station at Nash 
ville, Sodium fluoride and sodium fluosi 
icate are the two new chemicals 
gested as substitutes for the usual arseni 


Motor-Driven Wire Stripper 


Pesos is cleanly and quickly 
removed from. wire ends, making 
them ready for soldering or terminal con- 
‘nections, by merely inserting the pieces 
in this improved stripping machine and 
pening Ue pedal, A’ Beets speed 

Ordinarily requiring elght persons. is 
easily attained by this ingenious device, 
which does away with the tedious and 
time-wasting methods to which manufac- 


turers formerly resorted. 
Electrically driven rotating knives do 
‘the work. These may be simply adjusted 


ss that the wire end is polished but never 
cut during the stripping process. 


“ 


Biggest Phonograph Heard 30 Blocks 


HERE ia talking machine that sends 
A the strains of a popular melody 
thirty blocks with perfect ease and de- 
livery! It is the champion in its line— 
the world’s largest, strongest, and most 
distinetive phonograph. 

Built on the roof of the Vietor Talking 
Machine Company factory in Camden, 
N. J.» it stands thirty-one and a half feet 


‘sixteen feet deep. ‘To every detail 
it is a colossal replica of a popular model, 
even to the massive movable doors and 
sereened grillwork. 

Standard records are played in a room 


Stunt Flyer Takes No Chances 


STONE fying may be breath-taking 
but it certainly is not reckless devil- 
try, according to Gerhard Fieseler, 
German war veteran, who is the second 
tirman to perform a'forward loop. ‘The 
first. to perform this hazardous feat was 
t. J. H. Doo ae 8, Army pilot. 

‘or two meek I plan every new st 
most. carefully,’ Fieseler, 
pene eree creamy iemicioe 
nothing to chance, ‘The machine may fail 
to pick up or the steering gear refuse to 
function, or some physical disability may 
overtake me in the midst of my stunt, 
Alll this must be studied beforehand.” 

Dificult stunts are, practiced part by 
part until the flyer is master of 
execution, and then only does he attempt 
thi Fieseler is al 
us for flying upside down from Co- 
logue to Bonn in fifteen minutes. 


Nondrifting Mail Parachute 


MAIL parachute that does not o 
A cat R's waitin» for keaked 
‘yards of the ground is the invention of 
Amold Waldau, Swedish flying expert. 
When thrown overboard it drops folded 
for a considerable distance without offer- 
ing much resistance to the wind, then a 
spring makes it atart to untold. The old 
style parachutes opened as soon as they 
‘were thrown out and often were blown far 
afield. "With the new mechanically con- 
trolled type mail ean be dropped close to 
station. 


Umbrella with a Window 


EDESTRIAN collisions and street 
‘rossing accidents due to the umbrella’s 
abstracting’ vision. would become’ les 
went if this German porthole idea 
were followed universally. “A clear view 
is obtained through a mica window. 


Decline of Railways Seen 


‘ORE concrete roads, with fewer 
Peeters vlc they 
are construct, cheaper to miain- 
tain, and cost nothing for service, the 
National Roads and Motorists Associa 
tion of New South Wales, Australia, has 
{ust told the government. Lieut: Gov. 
Sir William Cullen told the delegates 
“the time is rapidly approaching when 
provision for motor trafic will supersede 
ing of railways. Progresso 
civilization is always toward simplicity.” 
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immediately beneath the model. 
Resulting tones are increased to 
their remarkable volume with the 
aid of @ powerful vacuum tube 
Soplitg: SIS ie coneetod it 
turn with the enormous sounding 
chamber in the huge phonograph. 
So intense js the music that 
person eannot remain in 4 
net for any length of time witho 
suffering temporary deafness. Re- 
search workers actually became 
Scknce daring Unpeiodin which 
sickness during inw 
the machine was tested. 


Vaccine Given in Pills Now 


ANEW and painless method of vac 
nation is being used in Europe with 
reat success. ‘The vaccine is taken in 
Pills, chocolate covered. Prof... Besredkay, 
oof the Pasteur Institute in Paris, has de- 
veloped this means of immunization, and 
declares it is much more rapid in its effect 
than the older system. 

Extensive experiments in India, con- 
ducted by Lieut. Col. A. J. H. Russell, 
Director of Public Health’ in’ Madras, 
India, are said to have demonstrated the 
practical value of the new method. 


Apeit, 1928, 


Smoke Dims City's Sun 
N™. YORK CITY'S great 


smoke sereen from factories, 
locomotives, and steamships cuts out 
forty-two percent of the morning sunlight 
that should bring warmth on winter days, 
say experts of the United States Public 
Health Service. At noon the loss 


duced to eighteen percent. ‘The 
not only dit 
cuts off the 


dit, but 


the sunli 


Two Heads Proved to Beat One 


HAT “two heads are better th 
one” at thinking out a proble 
conclusion drawn from experiments con- 
ducted among students at Columbia U 
versity by Prof. Goodwin B. Watson 
who sought to test the familiar sayin 
Four nine-letter words were selected, 


“educators.” secondary” 
iniversal '¥ groups of stu- 
dents each working cooperatively were 
told to sce how many words of three let 
ters or more they could make in ten 
minutes from the letters in these words. 
Later cach individual made words alone 
average for a group was seventy. 
five words, while individuals attained 
only an average ry-two words, an 
the highest individual score was forty- 
nine words. ‘This experiment, Prof, Wat- 
som says, indieates that speed picks up in 
group thinking. Further tests will be con- 
ducted to substantiate the theory. 


X-Ray Imparts Luminescence 


TT'IE latest power of the X-ray to be 
discovered is its property of making 
certain substances glow in the dark, Dr. 
Frances G. Wick, of Vassar College, re- 
‘yeals that the substances glow if first 
{rested withthe X-ray and then warmed. 

substance is ordinary gypsum 
mixed with manganese. This phenome- 
non is called thermoluminescence. 


‘Avett, 1928 
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Electric Yacht Run | by Pressing Buttons 


‘The great switchboard 
that controls the mye 
iad devices of the eee 


sdectrcity, 
by thee ‘eat engines 


HIS unique yacht, the Fan Kwai, 

run throughout by a novel sys: 

rn of electseal control, Thirty- 
motors, involving more than four 
miles of wire, enable Col. H, H. Rogers, 
its owner, to operate all driving. living, 
and recreational devices by pressing but- 
tons or throwing switches. Only tossing 
the rope to the dock requires human 


hands, and a mortar can- 
non device is being de- 
veloped to do this. 

Tf Col, Rogers wishes 
to leave the yacht he 
throws a switch on the elaborate switch- 
board shown in the top photograph, and a 
tender is mechanically lifted from the deck. 
and lowered by the davits to the water. 


Motor Super-Speedways to Cover Europe 


GOON twill be posible for 
tal motori 
les 


channel ports or the Riviera 
across country to the Baltic 


without fear of arrest—u 
tess ‘they slacken speed! 
sigantie system of auto speed 
ways, already planned and 
rapped will fink France, 

itzerland and 
Thaly in a ne poet time, if 
present plans proposed by an 
International ‘conference of 
‘automobile clubs and backed 
by governmental authorities 
are fulfilled. Any speed from 
forty miles an hour upward 
will be permitted —and loi- 
terers will be haled into court 
and charged with obstructing 
traffic! 

‘Towns and villages will be 
skirted by the new super- 
highways, which, in accord- 
ance with France's recom- 
mendation, will probably be 
elevated above the ground 
and will have overhead railway crossings. 
‘They are expected to be a hundred feet, 
‘or more in width. 

nder the speedway system, motors 
will rival trains for high-speed travel. 
Future automobiles that use these roads, 


it is predicted, will be completely stream- 

lined and inclosed against wind—high- 

ywered, and patterned after the low- 
jung ears of the race tracks, 


‘Windows and skylights, ovens, spits, 
and heaters in the galley, ventilators and 


ice box unit are el ly operated. A 
gyro-stabilizer keeps the craft level in 
rough seas and gives it a gentle rolling 
motion when the water is monotonously 
calm, Most surprising of all, an electri 
piano jumps out of the floor when miusie 


‘yacht will travel better than twenty-five 
imiles an hour. 


‘sed a mechanical device bouts out an electric 
plane, "As the instrument starts playing the 
poor mts back tots Place inthe Moor 


Simple Color Film Invention 
LENS attachment for cameras that 


photographing 
color motion 


‘A cylindrical attachment. is used on 
the lens front of any standard camera, and 
a similar device on the projector 
duces the colored mo. 

In private demonstrations, according 
to reports, full colored rainbows, Amer- 
ican flags, and vivid pictures of flower 
beds have been flashed on the sereen, 


Rubber Paving Defies Wear 


UBBER. paving lasts longer under 
heavy traffic, reduces noise and pre~ 

ing, concludes the report of 
Col. ‘T. H. Chapman, English engineer, 
‘on an experimental rubber pavement laid 
in London a year and a half ago. In 
that time it has earried 16,000 vehicles a 
y without appreciable deterioration. 


Woman Manufactures Stone 
As process for making arti ut 

stone was described recently to the 
Institute of Quarrying in England by 
‘Mrs. Ann Greaves, the only woman 
member. She declares she can produce 
this stone at a third the cost of real 
stone. It has the added advantage of 
being workable with hammer and chisel. 
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How to Start Your Garden Now 


RE you planning a gar- 
den ‘this summer? 

Now is the time to 

nee making 


plans and even to start the 
early plants if 
want a splendid 
fr aster bed to exhi 
miring friends. 
‘Your first 0 


ations will be 


und and the prospect 
w more chilly nights. § 


‘about two 
oistened, anv 


that promise gorgeous blooms and | 
cS ryt ‘You sprinkle 

‘on the soil and cover them with a layer of 
‘oil as thin as the seeds themselves. If 
Son, Hastie ‘seeds they need 


Ay ge the sod bases tony tos-tree 
room, Where they will stay at an even, 
mild temperature. A dark room will do, 
for the plants need no light to germinate. 
Keep the ul just moderately mot and 

‘will soon fe rewarded by little green 
Shoots sprouting all around. 


HEN transplanting time comes, 
‘one precaution may be necessary. 
You can fake ‘no liberties with certain 
types of plants, like cucumbers, melons, 
peppers and tomatoes; they resent the 
disturbing of their roots and do not re- 
cover from the shock in time to give an 
early, even crop. ‘To humor them, it is 
best to use individual paper pots for the 
‘seedlings, The whole pot is transplanted 
without troubling the roots, and with the 
plant in its new home the paper jacket 
s00n rots avea 
Warmer weather has come now, and you 
are taking advantage of a bright Saturday 
afternoon to get the vegetable garden 


e 


By E. Bape 


ready. Clever fllor—you are making 
rectangular beds just wide enough, 20 
Sie aren ee seme Chase fo thee meee 
When the weeds come, as they surely 
will, you can easily root them out. Your 
main path, I notice, is wide; that is good, 


for it means that you can walk in com- 
fort through the garden. 

‘When it comes to the flower fe in 
‘your front yard, you must turn 
gardener and use discretion, 
{space is restricted. You will remember 


that small front yard. most pleasing 
with your fower display will thet 
be one or two formal beds, perhaps circles, 
‘squares, ovals or half-moons. Around 
the house you ean place additional flowers 
without cutting up your lawn, to give a 
brilliant array of color. Here the little 
‘marigolds and bachelor’s buttons are at 
‘the front, with the tall hollyhocks or sun- 
flowers in back. 

‘When you have more of a yard to work 
with, you can flank your center walk with 
several formal beds of the same size and 
shape. If the walk is at the side, you can 
Jet your faney run free. 


a znd tie another 
stick at the end of the cord to draw the 


Plant in Boxes at Once, Plan and Fertilize 
Your Beds and You'll Be Ready for Spring 


border line. Tt is always a good plan to 
dig up a few inches of soil around the edge 
‘of the bed on the line you have drawn: 
this raises the bed and lowers the walk 
around it a trifle, For an oval bed two 
stakes are driven and a.ord placed around 
them and a third stick, which is used as 
the marker. (See center photograph 
You have dug up the bed, fertilized it, 
smoothed it, planted the seeds in little 
rills and tapped earth gently over them. 
Now a few days have passed. and the 
plants are growing splendidly. Soon they 
will ced 


ing, if your work has been 


deeel pain elena Banter a 

jeered to make a garden, Meadow or 

forest. land usually requires only lime 

sprinkled over it a few weeks before seeds 

are planted to counteract the natural 

acidity ofits decaying organic matter 
vultivat 


potassium salts, such 
as manure and artifi- 
cial fertilizers. When 
ever possible, manure 


is used, spread and 
dug in’ to the full 
depth of the spade. 
‘Turn it every other 
day for a week, then 
two or three tinnes at 
weekly intervals; t 

cools it. ‘Then you 
can start plan 


Diagram, looking at the inside, is veedling payee 
pot before folding on the dotted lines. Center 
Fectangle is the bottom: four others, the sides 
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ty mtnerene an chy magnified y the ra anh 


Deadly Gardens in Fly Footprints 


Amazing Films Show How Decaying Matter That 
Spreads Disease Sprouts, Grows and Multiplies 
In Every Track Left by Insect Pest 


‘Work, picking up and distributing the decaging matter wherever Uhey go exterminate Hes ante most industrious carrerecfoporesthat breed disease 
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Location tas much to da with tuning peoblems—aelectivity ia particulary i 
tity" in the country you wane ability fo ring ia stations perhaps hundreds of 
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Tips to Help Get Sharp Tuning 


How to Increase Selectivity by Good Antenna and Ground— 


Biasing Radio-Frequency Tub 


By JOHN CARR 


NG-IN the radio station 
anti Tt ike 
wpple that appeals to 
‘a dish on the table. 
going to pick 
lish happens to 


‘one particu! 
be filled wit 


in ‘do not need the degree of selectivity’ re- 
onulastng tation from amy quired by the city man. 
You reach ISTANCE makes the tuning sharper, 


so that a set that wouldn't choose 
between stations when used in the city 


collection of squeals, 
bits from the other stat 


ins that hi 
cally the same 


ie sharpest-tuning rai 
world wouldn't help you 
like that. You could tune it till 


you wore out the controls without 
getting rid of the interfering sta- 
ti 


Before you condemn your radio 
receiver for broad tuninig be sure, 
therefore, that the receiver real 


quiring it to do the impossible. 
Location, too, has much to do 
with what you can or cannot 
accomplish in the way of improving 
the tuning qualities of your re- 
ceiver. If, for instance, you are 
located in’ a city. surrounded 
many good broadcasting statio 
and consequently care nothing 


What a Wave Trap Will Do 


wetory in the 


be perfectly satis 


parent, selectivity. 
jee of the antenna 
ground to radio-frequency currents, 
sharper will be the tu 


100 near to large masses of metal 
the radio-frequency 


fitted with 


ones and movin 


the antenna away’ from 
the roof will make it easier to choose be- 
tween stations and make them louder as 


is not much 
‘poor antenna unless you 
have a good ground connection, 

‘Do not be satisfied merely to connect 
the ground wire to the most convenient 
point on a water pipe and let it go at 
that. Experiment a bit. ‘Try running a 
Sire stright down into the cellar and 
ground it on the water pipe at the point, 
Shere it enters the hous. Run another 
ground wire to the gal or copper 
drain pipe that carries off the rain water 
from the roof. In fact, it is a wise plan 
to ground your radio set to every large 
‘mass of metal in the immediate neighbor- 
hood. Some of these grounds may not 
do any apparent good, but itis well to try 
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them if only to assure yourself that you 
wwe the best ground possible in your 
locality. 


matters worse, the house is built on dry. 
sandy soil, then you 


One of the most satisfactory ways is to 
bury a bare copper wire in a circle about 
your house and run leads from four or 
five points on the circle to the center. 
where they should be soldered to the wire 
leads to the ground binding post 
of your receiver,” All joints should be 
soldered and the wires leading to the cir- 
‘cummference of the eircle should be buried 
under the surface of the ground, Install- 
ing a ground system of this type is a back 


breaking job and should be undertaken 
only as a last resort. 
Apparent selectivity. is obtained by 


‘cutting down the length of the antenna, 
but you lose signal strength by this 
method. Connecting « fixed condenser of 
very small value in series with the an- 
tenna accomplishes about the same result 
as cutting down the length of the antenna. 


IE stages of radiofrequency, an 
fiatige have touch todo with the 
ty of a receiver. Poor coils, poor 


roperly placed shield- 
ing have some effect in spoiling your 
chances to choose between stations, but 


control the potentiometer is a f 
system, but if yon use the pote 
as a Volume control as well, you are 
hound to broaden out the tuning on all 
the local stations—where the need for 
selectivity is greatest. 

If you have a set of this type, you can 
rently improve the sharpness of tuning 
by installing a separate volume control 
80 that the potentiometer can be used 
only. to control oscillation. ‘Then if you 
set the potentiometer so that the vacuum 
tubes are close to the oscillation or squeal 
point and control volume i 
you will improve the seleeti 
marked ext 


TUE eat place to control the signal 
strength is at the point where it 
ters the receiver, ‘This is the method 


employed in the Porcian SerNcr elec- 
trie set, and the same method ean he used 
with any radio receiver. Purchase a 


the antenna and ground h 
ing posts of the set and coanect 


tothe radictee: 
quency stage will 
the waning 


POPULAR SCIENCE MONTHLY 


the antenna to the center tap on the 
potentiometer. 

‘The reason the potentiometer causes 
broad tuning when you attempt to use it 
as a volume control as well as a “squeal” 
‘control is hecause the cutting down of the 
volume is attained by making the grids 
of the tubes positive, whereas they 
should be negative for best selectivity. 
thods of 

“squeal” control, you can take advantage 
of the increased’ selectivity. when the 
radio-frequency tubes are operated with 
the filaments slightly negative by apply- 
ing a one and a half to three-volt 
battery to the radio-frequency stages of 
amplification, 


‘You will find that in the radio-frequency 
stages of any type of receiver each stage 
has a tuning ‘coil and a variable con- 
denser. ‘The fixed plate terminal of the 
variable condenser always is connected 
to, one end of the tuning coil and to the 
grid terminal of the tube socket. The 
other end of the coil always is connected 
to the rotary plate terminal of the con- 
denser. Sometimes there is a branch 
re that ean be traced from the rotary 
plate terminal of the condenser to some 
point on the filament wi 

cet the wire and connect 


This Booklet Will Help You 


Tht ,ie mat tetas 

opertie = 
ecipuact, saed far toe ereane 
paue booklet "WI 


Popular Science Tastitute, 


the 
250 Fourth Avenue, New York. 


the grid return is by way of the metal 
panel, and perhaps part of the metal 
chassis. 

Of course a C-battery can be applied to 
the radio-frequency stages of such a set, 
but the method depends on the way in 
which the filament circuit is worked 
and is different with each particular 
receiver. 

Fig. 2 also will help 
another change in your receiver that will, 
in many cases, improve selectivity and 
ale the tone qual 


ness of the receiver to weak 
signals and s0 is of no advantage if you 
want to bring in distant stations. 

This change is to substitute a C- 
battery for the grid condenser and grid 
leak on the detector tube. With grid 
Dias detection instead of grid condenser 
detection, the tube also. will handle 
louder signals without distortion. This 
feature is of relatively little importance 
in’ most cases, however, because severe 
distortion usually oceurs in the audio 
amplifier before the detector tube be- 
Counes overloaded. 

‘Look over Fig. 2 and you will note a 
continuous wire running from the upper 


end of the coil to the grid terminal of the 


‘tube socket. In the radio-frequency 
stages this w continuous, but in the 
detector stage it always includes a grid 
condenser with a grid leak connected in 
parallel with To install grid bias de- 
‘tection, this grid leak and condenser 
must be removed. The simplest way to 
do it is to wrap tin foil around the grid 
Teak and put it back in the clips, ‘The tin 
foil short-circuits both the grid condenser 
and grid leak and gives the same effect as 
4 plain picoe of wire between the two 


points. 
‘battery is connected in as shown 


The 
in Fig. @, except that for the detector cir- 
cuit, four and a half volts should be used, 
instead of three as shown. 

Many types of wave trap circuits have 
been designed to improve the selectivity 
‘of a radio receiver. One of the simplest 
and mot flctve iy shown in Fig. 8. It 
another stage of radio-frequency ampli 

whether you add it to a simple 
one-tube set or to a large receiver that 
already’ includes two stages of radio- 
frequency amplification. Of course, this 
wave trap circuit does not, increase the 
volume, but if you buy a high grade coil 
or carefully wid one and you use a high 
grade condenser you will find that there 
will be no appreciable falling off in signal 
strength, 


EITHER the diameters of the coils 

nor the capacity of the variable con~ 
denser ned conform to the specifications 
given in Fig. 3. ‘The condenser has to be 
of the correct capacity to work with the 
larger coil in order that the circt 


umber of turns correspond to the 
specifications of many factory-wound 
coils that are sold for use in various tuned 


magazine with you when you go to the 
radio dealer and he will be glad to pick 
‘out for you a stock coil and a condenser 
that will work with it. 


Tf you have a condenser on hand that 
ou Sih fon thal oot of 0088 mid 
Capacity (twenty-three plate), you can 
Slfer the hnmber of turns on the large 
‘oil to fit your condenser. If your eon 
eer bag apa of a5 (oventect- 

wi coil with sixty 
fame’ of wire instead. ofthe number 
specified in Fig. 3. With a .00025 mfd. 
(eleven to thirteen plate) condenser use 
seventy-two tums of wire, 


POPULAR SCIENCE MONTHLY 


April, 1928 


Fine Points to Help You in Radio 


Difficulties of Wiring Simplified 


Prolonging Life of Tubes by Correct Voltage—Testing Condensers 


HILE a firmly soldered joint 
is ideal in electric wiring, 
there are cases in radio where 


soldering is not so convenient. 
For example, you may wish to connect 
Wires to an instrument that is equipped 
with binding posts instead of lugs. The 
simplest way is to wind the bared ends 
‘of the wires around the binding posts 
and screw down the nuts, but it is very 
difficult to do a good, solid job that way. 

A satisfactory way is to solder a lug to 
the end of each wire and then clamp the 
Jugs under the binding post muts. In the 
illustrations on this page is shown a way 
to form lugs on the ends of the stranded 
insulated wire now so popular for radio 
hook-ups. ‘This method gives a strong 
lug that will not become detached from 
the end of the wire. 

‘As shown somewhat enl in Fig. 
2, the procedure is simple. The end of 
the stranded wire is bared and the 
strands divided into two groups. ‘These 
groups of strands are wound around a 
Special eyelet ia opponite diretions, as 
shown in the center of Fig. % and then 
the eyelet is compressed in the special 
pliers shown in Fig. 1. ‘The result is a 
perfectly formed Ing, as shown at the 
right in Fig. 2 

When several binding posts have to, be 
connected to the same wire, this eyelet- 
Jug arrangement is ideal, because the 
wire can be bared at the point corres- 
ponding to the locations of the binding 
posts, the strands divided, and a lug 
clamped in place without’ cutting the 
wire. 

‘T-connections also are easily made by 
removing the insulation from the 
on the wire where the Tis toi 
spreading the strands, and then twistin 
the strands fom the branch wire around 
the same eyelet before clamping. 

tis not necestary to solder these con- 
nections at all, as the clamping gives a 
positive connection. 


Use the Correct Voltage 


‘The A-voltage is the voltage applied 
to the flameat of the tube, Te wey be 
direct current. in the case of storage bat- 
tery type tubes or alternating current 
in the ease of the new A C tubes. ‘The 
same rules apply in both cases. Operat- 
ing the tube with the A-voltage more 
than a very small fraction above the 
rated voltage will shorten the life of the 
tube by many months in most cases. 
Operating it at below normal volt 

will result in poor tone quality. if 

tube is used as an audio amplifier or 


AB C’s of Radio 


Heth 
last? ‘One thousand “hours, 
nominally. Actually, the life of 


Yacuum tubes are exactly alike. 
‘They may have been manufactured 
with the same tools and out of 
the same itera yet a may 
last longer than the other. 

‘How often should I replace 
vacuum tubes? ‘The answer to this 
‘must also be qualified. “A vacuum 
tube should be replaced when 
longer 


feta my soul. Bt i 
ve no way of testing the tue, 
Ui you can do i to haven spare tus 
Of cach variety always on hand od 
every. two. months ubstitute the 
SES tie ita spars tebe oer 

it a spare Labs low 

ro results, the ‘one it 

peeves rel meee 


tent i noted. put the ol tube bck. 


‘weak volume if it is performing the func- 
on of a radio-frequency amplider. 

The B-voltage can be less than maxi- 
‘mum, if desired, but of course the volume 
will be less. For instance, if the 171-t3 
tube is operated at 130 volts instead of 
180 there wll be w noticeable decrease in 

Applying the proper C-voltage is where 
most radio fans make mistakes, The 

roper C-voltage depends entirely on the 
Rivoltages and if the tube is operated 
with lower than maximum B-voltage the 
C-voltage should he cut down, otherwise 
tone quality suffers. Unfortunately, how- 
ever, the tone quality you obtain docs 
not ‘indicate whether the C-voltage is 
right. You ean cut the C-voltage down 
far below the proper value, and the 
signals may still sound all right, although 
the tube may be badly overloaded. If 
you have no reliable means of measuring 
the plate current of the tube and, as is 
often the ease when you are using a B- 
climinator, you don't know what’ the 
B-voltage actually is, play safe with the 
voltage and run it up ax high a8 
gan without spoiling the tone quality, 
You may not get just the right. co 
bination for maximum power by tl 
procedure, but you will insure long life 
for the tubes. 


Testing High Capacity 
Condensers 

VERY common method of testing 

connections to see if they are tight 
‘and to test wires for broken points is to 
use a test circuit consisting of an ordinary 
drop cord with a fifteen-watt lamp in the 
socket. One of the two wires of the drop 
cord is cut. If the two bared ends are 
brought together the current will flow 
and the lamp will light. It follows that 
if you touch the two bared ends to each 
ide of a doubtful connection and the 


‘an outfit, either home or factory built, 
is very useful in testing for broken con: 
nections and for short circuits. 
However, there is one test where you 
are liable to be badly fooled. If the test 


not mean that the condenser is short 
sirouted. | large condenser with a 
capacity of several microfarads will pass 
enough current to light the lamp almost 
to full brilliance. A large capacity con- 
denser can be tested for a short circuit 
only by the use of direct current, 
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A House Has Its Face Liteed 


How the Old Everett Home Lost That Pinched 
Look by a Sweeping Change in Its Roof Lines 


citizen among a group assembled 
mn the sidewalk to view a local 
celebration. 

“Tt would be if it wasn't for one thing.” 
agreed a tall neighbor with a deep voice 
who was standing near by. 

“What's that, Dun?” asked the fst 


(INEST suburb in America, boys!” 
roudly announced a substantial 


By JOHN R. McMAHON 


‘one of his future articles. If 0, write & 
Tetter telling about them to the Home 
Building Dept. POPULAR SCIENCE 
MONTHLY, 250 Fourth Ave., New York. 


Are more houses being altered today 


than formerly?” was my first general 
question, 
“Yes,” replied the architect, “The 


increased cost of building is a leadi 
factor. If you can fix up an old house at 
‘one quarter to one third the cost of a new 
‘one, you will be inclined to do it. People 
‘are now more sensitive to looks and 
changes made on at 

rounds alone. 


=v the fossils who hold 
hit proszess by 


‘a muddy bystander, charging 
hig ia pie, 


retorted Dan. 
“Thappen to know of one with 
a bank account equal to yours 
and mine put together, Yet he 
keeps living in the common 
old frame shack he bought 


is nterrupted 
ld voice in the rear, 
There was a confused mur- 
mur of apology mingled. wit 
‘embarrassed laughter. 


HAT'S all right, T don't 
thborly 


good-humoredly. 

ight I'd speak up for my- 

1 ike i 
‘tood appearance as mu 

‘anybody. They are within 


Thave an 
street with 


is location. 
ideal site in a qui 


of the lot and the contrast 
new house would make with our imm 


having a stylish 

“There is something in that point 
too,” agreed an auditor. 

“OF course all. this.” resumed Mr. 
Everett, "does not justify utter neglect 
of my ‘common old frame shack,’ as it 
was called. Well, I have not neglected 
the house. Tt has been twice improved 
internally and it has everything inside 
that is needed for neat and comfortable 


hhas bothered me, as 
y Dan. ‘The answer is 
that the outside will be tinkered shortly 
new and better front. An 

jying on the plans right 
‘When we get through f hope that 
my ‘house will have a respectable if 
modest place among the residences that 
‘adorn this town.” 

It was some months later that I 
visited the architect in this ease, H. Mes- 
singer Fisher. and asked him to tell ime the 
details. He was willing to do so provided 
the client’s desire to. avoid mention of 
his name was respected. That was an 
easy condition. Tam sure no reader who 
is interested in house changes minds that, 
the owner's name is also changed. 


ine the demand f 

looks with practical improve 
ment. "New inventions and 
discoveries stimulate change; 
for example, oil burners, wal 
board, brushing Inequer and 
violet‘ray glass. These thin 
‘add space, speed up alteration 
‘or put the benefit of the latest 
discovery within reach of any 
householder.”” 


OW lds the Everett 
nse? 
“About twenty. ye 
this is the third, tin 
‘plied Mr. 


been tinketed up,” re 
Fisher. “The first alteration 


a bedroom. Some years ago I 


Dut a similar addition of sleep 
{ing porch sun room on the 


“*My house has 
Jook. What can I do ton 
it look wider?” 


cither enhance or detract from th 
appearance. resent Tool 
Snail hat on a big man, We ea 
it to a dies 
tage of broadening lines and at the same 
time incorporating interior improvements, 
‘The front view effect of the present roof 
is a small triangle with crowded 5 
below. We could make a large triangle i 
il the 


the triangle line on one: 


a hip, bring the ridge to the plane of the 


n 
front wall, making a gable. Continue the 
south i of the sun 
room, whic ¢ front wall 
space ‘This 


‘The present front with its bay 
window and hip roof is lacking 
in the contrasting element of wall 
surface. We will gain the latter 
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hes 


iA change in 
jumbing in an ol 
Coe mikey to be 


tic,” replied the 
chitect. “People say, 
“I want a new bath- 


may be a problem to 


effect, but the eye is better con- 
vinced by structural lines, as of 
roof, walls, doors and windows. 
Now, the old hip roof of the Everett 
house had a dormer with four win- 
dows ina row. I saw that we 
could use these windows in the new 


connect. the sail pipe 
down through 
house to the old drain 
line in the cellar. In 
this case the location 
Ta fortunate, since 
the soil pipe from 

attic fixtures went 
through a second 
floor closet and then 
through the kitehen, 
where it could be 
boxed alongside a 
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rafters were used to frame the new roof 
and the original attic windows stayed 
to keep company with the new ones. 
When a chimney is torn down the old 
bricks can be cleaned and used again for 
rough masonry or backing for face brick. 
‘The economy of salvage depends largely 
fon labor cost. and ality and 
jon of the old material. Tt docs not 
‘save cheap or damaged stuff like 
rarped shingles, weathered siding, rusty 
tin and galvanized iron. It might be well 
for the owner to ask for two bids, one 
based on salvage and the other on all new 
stuff. If the difference is slight, take the 
‘new material.” 


i Qr is real economy 
size doors and 


tion job. It is the same as buying ready 
made shoes versus made-to-order foot- 
wear. ‘There is a wide range of stock sizes 
that will fit practically every need, an 

‘you save time as well as money. Even ai 
architect sometimes overlooks 


gable; and, by adding two 
tore windows, one on each 
side, we would, gain more of 
the horizontal line broadening 
effect. And while the extra 
‘windows improved the exterior 
aspect, they benefited the en- 
larged attic bedroom with more 
light. This improved bedroom 
‘was to be used as a guest cham- 
er with a small room near by 
turned into.a bathroom.” 


ID you have everything 
figured out in advance?” 

“No, and it doesn’t usually 
happen that way, especial 


‘over with the archi- 
teet. ‘Then the architect looks 


point in some detail, I 
rmyoell”on "the Everett 
house when I specified a pair 
of eighteen-light glass doors 
for the new sleeping porch on 
the second floor, The eurpen 
ter reminded me that this was 
‘a special size and that fifteen- 
light doors, being stock, would 
cost less. No one would ever 
notice the trifling difference 
Between th two mt of dors 
tnd T readily pave permission 
for the change. Of ‘course 
‘the owner is credited with 
much an economy when it 
develops after the contract. is 
signed for the work to be done: 
at agiven figure, If the chany 

in plans is) made before. the 


over the scene, studies the 
plans and makes preliminary 
sketches. Everybody con- 
cerned talks a lot more. The 
sketches are revised and approved. The 
plans are drawn to seale and a contract is 
made with a builder. ‘Then when the work. 
ixstarted the owner has a new idea,and we 
may have to change a number of things. 
‘One of these ideas in this case had to do 
with the question of connecting rooms. 
‘The original house had three intercon- 
necting rooms, used by parents and chil- 
dren for sleping quarters. As children 
{grow up, more privacy is required. There- 
fore the extra doors between these rooms 
were removed and the spaces were filled 


SUALLY not with frame  con- 

fo. close an opening, 
remove trim, insert two-by-four-inch 
studs on sixteen-inch centers, 
cover both sides to match wall surfaces. 
and there you are. ‘To make an opening 
the wall material must be sawed out, and 
studs doubled at the sides and top of the 
opening, A truss may be at the 
top if the span is wide and the partition 
‘earties much weight. ‘Then the trim goes 
‘on, and the new door or window is fitted 
in,” It costs a little more in material and 
Inbor to add than to subtract an opening.” 


great. saving on one det 


wall. Sometimes a soil pipe is 
hidden by making a partition 
wider than usual with studs two 
by six instead of two 
inch. There is another occasional 
problem—to avoid showing the 
exposed top of oil pipe 

upon a front roof. 

answer is to carry the soil 
pipe between the attic raft- 
ers to the rear and let the 


exposed part project from 
See 
is Iv yt 
plumbing codes. But it is 
necessary to specify such a 
detail in a contract and to 
see that it is observed. 
since the average plumber 
will overlook it. Of course 


“That depends on cir- 
cumstances, including the 
cost of new stuff. In this 
case some of the original 


ke hat ier 
tail economies may add up to 
. pas ala 


LASTERING rooms in 

‘an occupied “house used 
to be quite a bugbear,” I re- 
marks 


ed. 
“It was and is, but as now 
ecome unnecessary, 
thanks to new, materials 
and methods,” said Mr, 
Fisher. “The first inven: 
tion toward abating 
nuisance was the 
development of wall- 
board, sections of mate- 
ial four feet wide and 
the height of any room, 
that could be nailed 
direct to studding. Thus 
‘we got rid of lath and 
quantities of wet plas- 
ter, The job wan diy, 
course the joints be- 
tween sections had to 
be filled with a plastic 
substance. ‘The ques- 
tion of finish then arose. 
Continued on page 1 
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do 143 machine tool 
manufacturers 
use sK«F bearings 
as standard 
equipment ” 


Because 


nothing is apt to 
cost so much as 
a bearing that 
cost so little ! 


aK 


Ball Bearings .~- Roller Bearings 


It costs more to replace a poor bearing than to 
buy the best that S01" ever produced. SIS” 
on a bearing, like the sterling mark on silver, 
represents a definite standard of quality, and 
you can depend on one just as surely as you 
can depend upon the other. 7 1 7 


SKF INDUSTRIES, INC., 40 E. 34th St, New York, N. ¥. 


Unensaicine Garage “Gyps” 


How to Save the $20.66 You Waste 


Yearly on Useless 
Auto Repairs and » 
Poor Workmanship « 
d 
By 
Mynon 
M. STEARNS 


SHORT time ago the following 
letter came to the editor 
of Porvuan Screxce 
Monti 
“Dear Sir: 

oes is the matter with our ‘garage 
men} 

“Last week I took my car to a garage, 
and left word what I thought the trouble 
right be; When T went to get it they 
told me the trouble had evidently been 
what Chad intimated, and that they had 
fixed it. ‘The bill amounted to only 83.45, 
but on looking it over I found they had 
replaced a part that had been put in new 
only @ short time before, and which I 
knew was working perfectly. The car 
ran no better than it had before. The real 
trouble had not been touched. 

“Do these things happen because the 


‘men are trying to it of their 
pees nrg it 


or is ita 
Sincerely yours, 
Carl Granquist, 
“Rockford, TIL” 


he said, ‘“is no great matter. But nearly 

everybody has had that same experience 

in one way or another. Let's learn the 

‘What are the chances, 

‘man takes his ear to a garage for 

repairs, that he'll get an honest, efficient 
? See if you can't get the facts.” 

T found out that are approxi. 
mately 50,000 garages in the United 
States today doing repair work, and that 
something like $1,000,000,000 a. year is 
spent. in them on such work. But the 
startling thi 


‘owners and mechanics 
something like half the total is wasted! 
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Fice hundred million dollars a year 
wasted on unnecessary motor repairs and 
inefficient work, oF worse! 

At thst J found nothing to indicate 

t garage men or repair shop men as & 
whole are naturally any less honest or 
well meaning than men in other occu- 
pations. ‘The average garage owner feels 
that he is running a perfectly honest 
business, competently and efficiently. T 
found car owners as a rule slow to criti- 
‘cise, and usually quite loyal to their par- 
ticular repair men—just as people are to 
1 doctor—but I got. bit by bit, the real 
facts behind this huge waste. Finally T 
went, to one mechanic I've known for a 
couple of years, a veteran and an expert. 
We sat outside his garage, twenty miles 
outside of New York City on the Boston 
Post Road, went over the information I 
had obtained, and outlined the main 
‘causes of the tremendous waste in motor 
repairing. 


“HE, table we worked out. on the 

basisof what thelosses of $50,000,000 
a Year cont the average owner of one of 
the 


000,000 cars in the United States, 


Bad judgment, $3.26. 
Bad workmanship, $9.26, 
Bad faith, $2. 


And here is what Fred Gartner, as T 
shall call him, told me 


‘waste, gleaned from his long experience 
in auto repair shops: 

“One of the biggest losses comes from 
not being able to locate the trouble. 
Any mechanic who is a good diagnos- 
ticiam, who can tell by the sound just what. 
the trouble probably is, is worth big 


a 


GAS) 


five is a 
trouble shooter, we're being. wea 


when a man walked into the sop 
““Have you got a good carburetor 


man here?” he asked. “I've got a car 
stuck down the road here, and I think the 
trouble is in the carburetor.” 

“Jim, here,” says the boss, is our ears 
buretor man. He invented carburetor’ 
Like a rage proprietors, the boss 
was a great kidder but know 
awful lot about machines himself. 
was hardly more than an apprentice. 
goes out with the ind after an hoi 
comes back. He hasn't been a 
the car started, #0 we tow i 


they can’t et the motor t ssh a sien 
of life, Jim opens up the gasoline tank and 
smells the gas. 

“There's your trouble,’ he 
“Smell that! ‘That stuff they've sold you 
wouldn't fire j 


putin new es 

The owner gets in and steps:on the 

starter. Nothing doing. 
“Now i's almost 


‘The owner thinks there's dirt stuck in 
needle valve of the carburetor. 


“"It's possible you're right,’ I said, 
‘although that’s a mighty unusual thing 
to have happen. (Continued on page 152) 
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A Radiotron 
for every purpose 


RADIOTRON Ux. 


agornow ww 


RADIOTRON UX198 


RADIOTRON Ux-t00-4 
ADIOTRON Ux.120 


RADI a ux crea 


ADIOTRON UXT 


AapIoTHON Ux vez 


apIOTRON Ux-210 


RCA Radiotrons have been Sean 


EverySatutday Night 


imitated in appearance, 


eapgronian oh 
motorman va shape and size—in every- ior 
we win "ene 
morrow wae : fs oft A 
ponue pian thing but the main thing Bie ysk 
pasty le wit 
The sda by —dependable performance. gunz: 
“obs ad So oe vee 
—_ , oe ia eae 
Every Radiotron is made and tested by the engineers ‘wae est 
of RCA, Westinghouse and General Electric, in Bog p.m. 
the same great laboratories where the principles ioe a ex 
of modern broadcasting were developed. Youcan Ew HFGRKOMO 
Lak fr his mar rely on Radiotrons. Never use new tubes with old 
iit ones that have been in use a year or more. Sce 
that your set is completely equipped with RCA 
Radiotrons once a year at least. 
RCA Radiotron 
MADE BY THE MAKERS OF THE RADIOLA 
RADIO _CORFORATION OF AMERICA ~NEW YORK - CHICAGO - SAN FRANCISCO 


75 


© This seal on a radio, toot or oil burner advertisement signiies the approval of the INSTITUTE OF STANDARDS. ‘See pare 8. 


POPULAR SCIENCE MONTHLY 


April, 1928 


Usefal Kinks for the Motorist 


Double Purpose Light Switch and Other New Ideas 


ODERN automobiles 
are built so close to the 

und that it is no 

nger easy to crawl 

underneath them to do any neces- 
sary repair work. Of course, it is 
easy enough to jack up either the 
front or rear wheels to make it 
‘easier to work under the ear, 
there always is the possibility 
that, the jack mechanism will 
break or that the car will roll off 


both these 
and save 
ime. It is desirable 
to hinge the tapering. 
tends so that they ean 
be swung around out 
of the way after the 
‘car has been run up on the blocks. ‘This 
arrangement will give you more room 
‘and make it easier to move around. 


Two-Purpose Light Switch 
A ROvEL switch arrangement that 


wsed_for 


‘switch spring is attach 
sear shift lever is moved to the left 
nd forward, in which position the gears 
fare in reverse on all new cars. ‘The 
switeh ean be wired in parallel to the 
lar stop light switch so that the stop 
be lighted at al 
in reverse. Orif y 
of a long dri 
ight time, you can fit a smal 
ight on the back of your car and 
wire it by way of this switch to the 
storage hattery or the ammeter. ‘Then 
when you push the lever into reverse in 


CONTROL LEVER 
IN REVERSE. POSITION 


PLAN VIEW WITH TOP OFF 


Fig. 2. A switch lke this can be wited to turn 
con's spot light fastened to the back of the eat 
30 that you can see our way when Decking 


| Ten Dollars for an Idea! 


ICHARD GRAUER, of Aus- 
tin, Minn. is the winner of 
the 810’ prize this month for his 


$10, in addition to the regular 
space rates, for the best suzzes- 
ton for motorists sent in by am 


aid for at the usual rates. 


order to back at night, the Tight 
will show you the way. 


Jack for Extra Light 


‘HE usual method of connect- 
ing up a trouble light is to 
plug it into the dash-light socket 
in place of the dash-light bulb, 
eae in as eal ee 


Tight, but it nce to lo- 
cate the proper points in the wir- 
each time you want to use the 
‘A simple solution of this 
probiem is to fit to the panel an 
‘ondinary open-circuit jack such as is used 
fa the Sasi of as receiver 
hen fit a regular loudspeaker 
to the end of the trouble cord ne 
arrangement, ax shown in Fig. 3, is partic- 
ularly handy’ if the extra light happens 
to be a light for your tent when camping. 


When the Axle Breaks 


HEN the axle breaks on many 

types of cars itis impossible to 
tow them because the broken axle works 
‘out of the housing, If the break is close 
to the differential gear, the axle will sup- 
port the wheel so that it will run true 
‘enough to tow the car if the device 
pictured in Fig. 4 is used. A wooden bar 
‘of two-by-fou ceToss section is 


if board and to the 
rear spring. A hole large 
enough to accommodate the end of the 
faxle should be bored in the wooden bar. 
Of course extra strain is imposed on 
several parts of the rear axle assembl 

$0 the car should be towed slowly 
‘carefully, especially around corners. 
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A New 

Sense of Security 

Comes with the Use 
of Frigidaire 


[Choice of more than half a million} 


Yes, Frigidaire, the electric refrigerator climinates all 
doubt and uncertainty as to the healthful preservation 
of food. The most perishable foods stay fresh and 
wholesome. Even milk and cream stay sweet for days. 
It is the greatest of all safeguards to health. 
Frigidaire is an economy, too. It costs little to operate. 
Quantity production has made prices surprisingly low. 
. More than half a million are now in use—more than all 
other makes combined. 


FRIGIDAIRE ° 


PRODUCT OF GENERAL MOTORS 


FRIGIDAIR 


E 


See the new models now on dis- 
play at Frigidaire show rooms 
everywhere, Find out about the 
convenient General Motors terms. 
Tf you have a good ice-box, let us 
tell.you howeasily and quickly it can 
be converted into a Frigidaire. Or 
mail coupon for an interesting and 
valuable booklet on refrigeration. 
FRIGIDAIRE CORPORATION 
DAYTON. ~ +) + OHIO 


FRIGIDAIRE CORPORATION 
Dept. ¥-7, Daytoa, Ohio. 
Please sead me free booklet on healthful 


© This weal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


No, DG 23-14" Standard Duty 


ANNOUNCING— 


No. DJ 644" Heavy Duty 
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No, DB 14—14" 
‘Heavy Duty 
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a line of better electric drills with 
new standards of performance 


Before offering these new Stanley 
Drills to you, we have placed a 
number of them in woodworking 
shops and manufacturing plants 
for a practical trial, Without 
the carpenters and 
mechanics who have worked with 
them report that Stanley Electric 


exception, 


Drills are superior to any similar 
tool they have used. They have 
commented particularly on their 
power, high efficiency and ease of 
operation. 

‘TheseStanley Electric Drills are 
the result of two years of research, 


STANLEY 
TOOLS 


The choice of most carpenters 


experiments, and exacting tests, 

You can examine the new 
Stanley Electric Drills at your 
‘Our booklet Se59 con- 
tains full information on these 
new drills. We will be glad to 
send you a copy upon receipt of 


dealer's, 


the coupon below. 


THE STANLEY WORKS 
New Britain, Conn, 

Please send me Booklet Se59, describ 
ing the new Stanley Electric Drills. 


‘Name —____ — 


City, 


State. 


© This seal on a radio, tool or sil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. ‘See page 8 
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A Real Ridiins Playground 


Convert Your Back Yard into a Child’s 
Paradise with Simply Made Equipment 


By H. V. PATTERSON 


like to come and play in this straight-grained oak and yellow 
d. But wouldn't it be better pine for all parts that must be 
Ito make a playground like strong and durable. Common 
it? ‘There is nothing impossible about grades of spruce and hemlock 
that, for any father ot brother can build are, cheaper, but you will ex 
these simple toys and apparatus at small perience a great deal of r 
cost and with httle work on his part Af you purchase them for. this 
‘The pressing problem of feering chil rength and durability 
dren off the stret, with its thou 
sands of dangers, is most serious. 
‘With a playground like this it i 
not difficult to interest the ehil 
dren at home, 
rates are always 
portunity to be w 
Is indeed a satisfaction to mother 
to know that the children are 
happy, contented and safe, and 
that their health and morals are " 
“ite ae First cut the @ by 3 in, eross- 


nN”, boy or girl, I am sure, would ground apparatus. choose clear, 


‘This wieplane, siding down «100-1 
Wire, will provide a fancinating the 
ithout danger properly constructed 


playground contains a = y beam to a length of 7 ft, and 

ving, ings, tent, teo- _ bore a Sin. hole $0 in. from 
ater ot agpdles = each end. Now lay out the four 
ne that rene Gan wine 106. a 2 by @ in. legs, which are 7 ft. 
egret erase thrillsanda <a 10 in. Jong. Cut the upper end 
for miniature boatsy which of each on an angle so that they 

. will spread 6 ft. 8 in. apart at 

NS : Then “in place, 

tring the bathtub for this pur- hole at the upper 
pose. ‘The apparatus is painted white and . 2 ch from the top. to cor- 
‘trimmed in green. Incidentally, the ma- = respond with the holes in the erossbeam; 


also bore a $4-in. hole 13 in. from the 


chine gun, sailboat, battleship and wind. 
‘mill are all homemade toys, 
Tn purchasing the lumber for play- 


upper end. Cut two 1 by @ in. braces $2 

are of the utmost importance in this work. in. long and bore a Si-in. hole 134 

"The materials necessary for the trapeze, from either end. Bolt them in place as 
roving and rings are as fol- indicated in the drawing on page 8, 

lows: 1 pe. Lby in. by 12 four pieces of the 

pele by Sin. by SR dil 


‘Cut two chains 70 in, long fr the swing, 
The seat is a piece of 1 by 6 in. oak 18 
in. long. Bore holes for the two eyebolts 
and fasten the chains in place. 

trapeze is made of two pieces of 
chain $2 in. long and a broomstick 
grooved to hold = (Continued om page $8) 


Next We 


By E, Anwirace McCann 


Prgms Merton. 
tle vessel, beeause of its historical sig~ 
nificance and its fame in song and story, 
has perhaps # more personal and human 
appeal than any other. Whether or not 
you have built » model before, you cam 
Construct our simplified version of the 
Mayflower without difficulty. You will 
find the task a pleasant one, and the 


HHILE there have been 
fand. still are, several. ves: 
sels called “Mayflower,” 
‘we think of only one ship 
when the Mayflower is 

mentioned—that which bore the Pilgrim 

* Fathers to Plymouth in 1620, 

Detailed instructions will be given in 
this and succeeding articles to help you 
builds model of the famous ship. Those 
who desire may, of course, omit many of 
the leas important details, although when 
‘one sees a model growing beneath one's 

rarely one cares to sacrifice 

‘may add to its beauty and 


roceed. It is, indeed, 
‘an exceptionally interesting model on 
which to work, Many of those who have 

I have ranked it first in 


“The hull in constructed of lyers that are uawedt out, glued tngether 
(ind abaped; then bulkheads, bulwarks and overlays are added 


POPULAR SCIENCE MONTHLY 


‘beauty among all the ships in our series of 
Historie models. Should you still be 
working on a previous model. be sure to 
save each article about the Mayflower for 
future use. 

Not much is known about the May- 
flower. She was of about 180 tons and 
‘was not very new at the time of her voy- 
age to the New World, It is claimed that 
she was a whaler before and after her sey 
‘ral trips with the English settlers: it is 
tore likely that she was the Mayflower 
aihich was rgitered as trading to western 

European ports in 1588, but, she may 
have gone whaling in her later days under 
American ownership. 


YY THE measurement of that time, 
180 tons gives us a vessel of about 90 
- from stem to sternpost, which would 
indicate a beam of about 28 ft. ‘These are 
the measurements adopted here. Re- 
duced to the scale of i in, equals 1 ft., or 
1 in 6, they give us a model 163% in. long. 
on the waterline with an extreme beam of 
544 in., of 2224 in. by 19 in, 
high, overal. 
As for the shape of her 
ttings, rigging 
and’ the like, one ean. be 


dent of the English Society 
for Nautical Research, who 
spent nearly three years i 

research and in bi a 
model for the Pilgrim So- 
ciety of this country. ‘That 
model is housed at Pilgrim 
Hall, Plymouth, Mass. The 
Pilgrim Society has been 
ind enough to lend me the 
data from which I built my 
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Make the Mayflower 


Step-by-Step Instructions for Building 
an Exceptionally Beautiful Model of the 
Pilgrims’ Ship —The Work Is Relatively 
Easy and the Materials Cost Little 


model. One cannot, of course, expect to 
build as fine a model in three months as 
‘one that took years: thus, although Tam, 
‘only too glad to acknowledge the source 
‘of my information (impossible to find 
elsewhere in this eountry), T do not wish 
to make Mr. Anderson or the Pilgrim So- 
ciety in any way responsible for my ef- 
forts. I ean, however, claim that my 
model, as illstrated and described, is a 
reasonably correct model of a ship such at 
the Pilgrims probably used, with as much 
detail as most model makers will wish to 


ings of all parts. ‘These 


may be from the plans given 


y larged 
here, but this laborious work is not worth, 
while when one can obtain them to full 
scale by sending to. Porutan Screxcn 


iNTULY for Blueprints Nos. 88, 84 and 


ic kit of tools will be 
in addition, a fret 
saw, small wooden spokeshaye, a half- 
round file or rasp or a convex spokeshave, 
small toothed ts 

jeweler's saw, some 
Very light hammer, 
y small wire twist drills’ (say 
‘Nos. 55 to 80), pin-vise handle. A 
set of die-sinker's files are handy for mak- 
ing small parts, and some small round- 
nosed and side-cutting pliers. For the 
rigging there will be needed tweezers, em 
broidery scissors, a crochet hook and some 
creel or fine darning needles. 

‘The material needed will he referred to 
as required. A complete bill of materials 
will be found on blueprint No. 88. ‘The 
important items are the pine for the hull, 

three-ply wood or pine for the bi 
rattan (cane) spline for the wales 
ndrails, a few dowel sticks for the 
‘spars, several thicknesses of fish line for 
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the rigging, and canvas for the 

To save space, it will be 
necessary in some instances to 
tise nautical terms. ‘Those who 
have built 
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val have no i 
nizing their my 
who are not fami 
‘them will find that they 
are defined in all un- 
abridged dictionaries 


and often illustrated as 
well, Furthermore, the 
majority’ of them are in- 
dicated clearly on the 
blueprints, 

‘The hull of the Plym- 
outh Hall model is 
built with frames and 
planks, but this method 
entails a tremendous 
jount of work. For 
on the lower 

1303) 


i 
‘Those, however, 


ve had the neces 
sary experience and wish 
to build with frame, 
beam and planking, ean 


use the lines here given, 
For the lifts, clear 
white pine is the best wood. One board 
dressed to. 44 in., 534 in, wide (nominally 
Gin.) and 10t. Jong will be wanted. ‘They 
could, however, be cut more economically 
from a9 oF 10 in. board 6 ft, long. 


JN THE board mark the outlines of 
the lifts from the plan of lifts. The 
ight lifts A to G are full length; H and K 
are short pieces to form the forecastle, and 
J isa short piece to make the lower part of 
the stern, It will be noted that the upper 
edges of to E are given, because from 
the keel to the middle of E the hull in- 
cereases in beam as it rises, From that 
int it starts to narrow, oF tumble- 
nme; therefore, the lower edges of the 
ae Se. ae aa 
while at their ends it upper 
hown, because, as may be see 
ne of greatest beam, and th 
he beam continues to 


at the ends. Ibis the middle of lift £ that 
is given, Ina word, it is the greatest 
syidth of each Tt af any place that is 

‘There is only room to show one half of 
gach lift. To get them from Blueprint 
No. 83 to the wood, the easiest and safest 
plan is to transfer them first to tracing 
paper. Carefully mark the center line and 
the cross construction lines, turn the trac- 


have drawings of 
which, in turn, ean be transferred to the 
‘wood by scribing through earbon paper, 
using a sharp, hard pencil. 

‘Mark the midship lines and erosslines 
‘on each piece and extend them over the 
‘edges, using a square. ‘The lifts above ( 
are better cut somewhat long, to be sawed 
down correctly when all are glued up. 

‘reduce the weight and 


make the hull less liable to 
‘warp and show cracks at 
the sides, it is advisable to 
hollow lifts B to F to within 
about 34 in. of the upper 
edges of the lifts below. 
Lift J may also have about 
‘a square inch cut out from 
the sides where the gun 
ports come, between lines 
Fand 8, if it is desired to 
have those ports open with 
uns inside. 

Glue lifts A to G together, 
with all construction Tines 
coinciding, and leave them 
in clamps or under heavy 

‘ights for a day. ‘Then 


that amoimt, but it is better to glue on a 
thin wedge shaped piece to bring i up. 
From a piece of stiff cardboard cut 
templates to the bow and stern lines 
(sheer plan) and to the body lines (bod 
lan). On each carefully mark the mid- 
ine and where the top edge of lift D 


ts it. 
Plane the bottom away from line 6 for- 
rand, ¥ in, deep at line 3, ‘The keel will 
Inter extend upto the bottom ofthis lit, 


shi 
tt 


Continue the 
steru along the 


WIRE a colored pencil mark in the 
line of greatest beam, to be left 
visible until the final sandpapering, Cut 
away the projecting corners until the bow 
and stern templates fit at the ends when 
hield at a right angle to the hull, with the 
D-E mark at the correct position. Simi- 
larly shave away the projecting corners at 
the sides until the templates fit at thei 

respective positions 1 to 9. Start amid- 
ships and bring the whole down gradually. 

Shave down the middle of the midship 
deck to the line shown in the sheer plan, 
leaving it a full 4¢ in. higher in the center 
than at the sides.” A similar camber 
should be given to all decks, but this deck 
ean more easily be shaped before the 
‘upper lifts are glued on, 

‘The sharp semicircular curve of the 
counter—the curve at the stern, above 
the rudder—can best be cut. with gouge, 
but the rasp will serve. Note its slight 
curve up and aft to the middle. 

‘The ends of the lifts should be flat 
in. across, to take the stem and stern- 

‘Leave the after ends of the lower 
lifts very full until the keel and sternpost 
tare on; then shave them down to meet. 

‘Cut down to the deck line as shown, 
right forward. 

“The stem, stern and keel are best made 
from hardwood (Continuad on page 119) 


from stem to 
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_— Unit Built at Low Cost 


For Use with the New Popular Science Electric 
Set—Amplifies and Supplies Current 


ERE is the low 
power amplifier 
and current sup- 
ply unit to, com- 
plete the electric 

fadio receiver described in the 

February isue of Porcnan 

Scrmxce Monraur, We 


call this alow power unit 
hecause itis capable of only 
half the 
quality obtai 


high power unit described 
But the 


the Mareh numbe 
term 

relati 
employs two. type171 power 
tubes ina push-pull eireuit and 
consequently ity will give at 
much volume with perfect tone 
quality as can be obtained from 
even the most powerful factory 
built receiver. 

“The construction of the electric set of 
Blueprint 79 is exactly the same whether 
you want to operate it with the high 
over amplifier and eurrent supply unit 

‘of with this lower powered 
illustrated in greater detail 
Al these blueprints are 


of Blueprint 


to help you choose we 
few words. their essen 
we high powered “unit will give you 
volume than you will ever want to 
except to supply music for dancing 
nd the tone quality 
The low. powered 
fit will give you ubout half the volume 
With almost as perfect tone quality at a 
ing of about. thirty 
lars inthe cost of 
parts plis the use of 


sum up ina 
advantages. 


By Atrrep P. Lane 


Fig}. The power amplifier and current supply unit as sen from 
thovd. You cam demi the parts by referring te the diagram below 


Blueprint 81 Will Help! 


Ore Blueprint 81 (see 
aly ICS 
wiring dis ms 
ais the lesser 
details that could not be 
included here. 

‘The Popular Science low 
power unit for electric radio 
set_and the receiver itself 
(Blueprint No. 79) have 
heen tested and apy 
by the Popular Science 


unit described in this arti 
igs. 1 and 3 and you 
will agree that. this unit looks 
simple to build, Tt is just as 

imple as. it, looks—merely a 
matter of building a good, solid 
Tmsehoards seeing the, ap- 
paratus to it in the pos 
shown and following the diagram 
for the relatively few connec- 
tions. 

‘The construction of the hase- 
board follows the design given 
last month for the more power- 
ful unit except that it is shorter 
and consequently requires only 
two erosspicoes. Tt is 114 
wide and 18 in. long, mi 
of two or three narrower pieces 
of Féin, board screwed to cross 
pieces of the same thickness. 
This allows room underneath 
for some of the wires. 

‘You will need these parts to build this 
Jow power amplifier and current supply 

for the Porutan Science electric 
radio set: 
Power supply mit, which includes 


Al, the high voltage transformer; 
Ag and A3, choke coils; AS and AS, 


wating 
5-volt, 244-volt and 


volt; 8-nfd. 400-volt; Lmtd. 400- 
L-tnfd. 400-volt, 

transformer, 

it choke. 

8,000-ohm heavy duty fixed resist- 
tance, tapped at 11,000, 8000, 5000 and 
2000, 


R2—20-ohim — potentiom- 
eter. 
Rs—G-ohm potentiom- 


less expensive tubes. 


Ny however, that 
if you are located 


ndle plenty of 
that is, it actually ampli- 
fies weak, distant signals 
more than twice as much 


eter. 
RA—1000-ohim fixed re- 


as the lower powered 
‘outfit, ‘This is because 
the 210-type power tube 
‘amplifies more than twice 


ports, flexible enameled 


scovered wire 1 
type-BH rectifying tul 
and two UX 171 am. 


plifying tubes. 


BEFORE you start as 
sembling the appa- 


as much as the I71-type 
tube used in the am- 
ifier and current supply 


ratus, study’ the picture 
wiring diagram of 
(Continued on page 96) 
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When you 
plank down 
your money 

fora 
blow-torch. 


You’ be surprised what a lot of things 
there are inside of a blow-torch, When 
you buy one you have to take those in- 
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C & L Everedy 158 


made, produces a het flame quic 
It Tait a Iifesime of it is not abused. 
mobile accessory stores hase it—or can 


sides pretty much for granted—the out- 
side won't tell you a thing, Yet the insides of 
blow-torches differ considerably, making one 
work better and last longer than another, 


If you'll take a look, next time you're buying 
one, and make sure the name Clayton & 
Lambert is on it, you can be mighty certain 
you're getting the torch that will do the job 
you want it to do, will keep on doing it in fine 
style, and that the price represents the best 
value you can buy. 


And here’s why. We've been making blow- 
torches for forty odd years. Our first one was a 
good one, But that just made us want to make 


a better one—and that’s the way we've felt 
about it all these years, As a result we've 
developed a list of improvements as long as 
your arm, and we hold patents on them. 


Those are real improvements. So real that the 
better performance of Clayton & Lambert 
blow-torches has made us the largest manu 
facturer of blow-torches in the world, with 
volume production that permits giving better 
quality at any given price and in every wanted 
type and size. 


So when you plank down your money for a 
blow-torch—make sure the name Clayton & 
Lambert is on it. 


| CLAYTON & LAMBERT MFG. CoO. 


DETROIT, MICHIGAN 


© This seat on an advertinement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 
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His Shop Is Always Orderly 


Each Tool Has Its Place in Homemade 
Racks That Can Be Closed and Locked 


Apeit, 1928 
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Keep this PRICELESS RECORD of their 


Crildbood Days 


- in a Wonderful Movie that you make yourself 


HOW fase they grow! Never the 
same from one day to another. 
Always changing .. . from babyhood to 
childhood, to adolescence . . . and then 
they're gone forever. It's the one prob- 
lem every mother has to face. 

Don’t let another day slip by without 
making this priceless record of your 
children. Keep them forever just as 
they are today . . . as they never will be 
again ... ina wonderful movie that you 
make yourself, 


‘You photograph them in action! Run 
ing... romping... . laughing... . living 
in their happy, carefree way. Today you 
can capture it all on a thin strip of film, 
to flash into light and live again in the 
quiet of your darkened room. 


Every little motion is there. Every. 
gesture. . . every smile... every flash of 
personality . . . you get each expression, 
to enjoy over and over again in a movie 
(on your own silver screen. 


Just think of what this priceless film 
will mean to you... in three, in five, in 
ten years’ time. 


Home Movie-Making Simplified 
‘The hard work is done. The 
months and years of research 
have passed. Now, thanks to the 
effort of Eastman Scientists, Home 
Movies are as easy to make as 
the ordinary snap-shor. 

‘The camera is simplicity itself. 


No need to focus. No grit 
crank. Just sight it cither 
from waist height or eye level. 
Then press the button. A 
shutter whirls inside and the 
film slides quickly behind the 
lens. Instantly every action 
within the scene before you, every chang- 
ing sequence of light and shadow, every 
expression of individuality, is registered 
for all time on a thin strip of film. 


Easy to show in your own home 
Now comes the greatest thrill of all. 
‘When the films are taken, your work is 
done. We develop them for you at no 
extra cost, and return them ready to 
run on your own silver screen. 

You simply place them in a Kedascope 
Projector . . . a remarkably ingenious 
device for throwing the moving pictures 
you have made on the portable screen 
that comes with your Ciné-Kodak outfit. 

Just thread this projector and turn 
the switch, Then instantly... almost 


magically . . . your screen leaps into 


jon. Home Movies have been 
implified at last. 
Official United States Govern 
ment movies of the World War 
are also available. War Cine- 
200 feet per reel—$i5 
each. Special authentic war pi 
ture, “America Goes Over” 
2,000 feet (an hour and a quarter show- 
ing), $150. In addition, feature films with 
famous stars may be rented from a 
Kodascope Library. 

To supplement your movie program, 
Kodak Cinegraphs, 100- and 200-foot 
reels covering a variety of subjet 
comedy, drama, cartoons, travel 
available at your dealer's. Price $7. 
per 100 feet, the reel becoming a per= 
manent part of your film library. 


Big production brings low prices 
Today, because of the vast production 
facilitiesoftheEastman KodakCompany, 
acompleteoutfit, Cin-Kodak, Kodascope 
Projector and Screen; may be had for as 
little as $140. Ciné-Kodak weighs only 5 
Ibs. Loads in daylight with amateur 
standard (16 m/m) Ciné-Kodak safety 
film, in familiar yellow box. 

See the Cint-Kodak display at 
your nearest Kodak dealer's. Also 
‘lip coupon below for booklet. 


EASTMAN KODAK CD, Den.-4 


crc, cag ontario 


‘See pare! 
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Jobbing Shop Short Cuts 


Keep Vertical and Horizontal Turret 
Lathes Set Up to Save on Short Runs 


By ALBERT A. DOWD 


ERE'S a good job for you to the old ime. 
start off with,” said Jones, While the 
the foreman, as he handed down toward the other end 


the new workman a blue- of the shop. John stepped 

it of the flywheel shown in Fig. 1. quickly across the room, 

can _use that 20-in, lathe by the looked at the pile of cast: 

of the flywheels are iron flywheels, examined 

piled up alongside of the lathe, and there — the 20-in. lathe—which was 

ig from the anew one apparently in fine 

piewes condition—and then set to 
We aes the ob preity’ cheap to get work, 

the work, so sce what you can do with it. Acting first. on the fore- 

he placed 


ck and 


etter hold it in a three-javw chuck 


"Hf you leave the machine this way, Me, Jones, 
fand ‘another similar Job comes ng in a day 
‘Sr two, 1 could yet started on fen a very short 
‘ler and woulda have ts make many changer” 


ng tool already 
made for the groove in the rim. After 
‘you have finished this side of the wo 
you can bore out a set of soft jaws to 
Sixteen-inch | diam im the work wi 
over and hold it by tt 


passing on his 
wo vertical turret lathes, 
n 


like to use that twenty- 
| turret lathe instead of 


ponded the f 


‘we have some big 
thier way 


to get the tools. adj 
He figured that be 


the method seemed altogether too slow. 
He hunted up the foremaa 
“About how long. Mr. Jones.” 
asked, “do you figure it ought to tak 
machine these flywheels the way 


the lot, go right al 


tunity for p 
shop had seemed bet 


JOHN had a helper move the castings 
‘over to the vertical turret lathe, and 
while this was going on he arranged his 
tools as shown in Fig. 3. He spent about. 
hours cleaning up the machine and 

for the lot of fifty” pi getting stops set so that he was ready 
We've got toget them ent to go ahead, This time included the 
about this rate o lose ining of one flywheel, which he had 

eat quitting time, 

‘nat left him entirely alone the 
‘morning until just hefore noon, 
when he came (Continued on page 118) 


thoughtfully, “I can do 
Wall ght, but Ihave an (THER timesaving shop ideas are 


that Ican make het- ‘contained in the continuation of the 
Fig: 1, The fnighed ioensios of the wroows fvebect ES. ter time if you'll let me Better Shop Methods Department, 
(ther similar pisces Fig. 3. Fool setup for machaing Sywhec! machine the work another on pages 88, 112, 114 and 115. 
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No. 153 
A popular 
priced, pistol 
arip frame 


Choose them as 
carefully as 
your tools— 


No. 169 
Starrett Hacksaw Blades and Frames paace 
have the same enduring quality of tonal rtd 
materials and workmanship that have onaerful 


made Starrett Tools the choice of 
tool users the world over. 


There is a Starrett Hacksaw for every 
job. Use the famous Starrett Hack- 
saw Chart to select the one best blade 
for the work. We'll gladly supply you 
with a free copy. 


A Starrett Blade in a Starrett Frame 
gives you the ideal combination for 
clean, quick cuts at lowest cost per 
cut. It pays to insist on Starrett’s. 
Your tool dealer carries them. 


Write for Starrett Hacksaw Chart 
and Catalog No. 24‘Wdescribing and = © 
illustrating all types of blades and 
frames as well as 2500 fine tools. 


© This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page &. 
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— to Mount Small Motors 


By Groncr A. Witovcuny 


HEN motor-driven ma- 
chines are installed ina 
hhome workshop, as is so often 
the ease nowadays, the prob 
Tem of mounting the motor is 
of considerable importance 
The secret of a saliafuctory 
motor installation — one 
which the motor will run quietly—is a 
solid foundation." Moat of the 
holve caused by @ motor is dic to the 
‘ibration of the mounting rather than of 
Ua mot al . 
tis often posible to mount a sua 
motor directly on a. brick or conerete 
wall as illustrated. oon x concrete 
floor. “As damp places should be avosded, 
the wall is often preferable to the floor. 
‘When mounting @ motor on brick or 
concrete, expansion screw anchors. oF 
shi can Be oe, expansion bolts 
larger motors. ‘These are so arranged 
when placed in holes in the. wall 
and then tightened by” turning in ‘the 
or bolt. they expand. and. provide 
id and permanent attachment. 
mark the points where holes are 
required for the expansion shilds or bolts, 
Gither by, holding the motor sgainet the 
I of by measuring. Then put the 
Toles Yi the wall or floor witht a star 
drill: ‘The hole formed by the dill must 


is expanded. 
a ee 
screws and turning them down tightly 
Make sure that the base of the motor is 
held tightly against the surface. 

If this method cannot be used, selec 
a heavy timber or build a heavy frame 
to which the motor ean be bolted. 


Radius-Forming Tool for Grinding Wheels 


HE. tool illus 

trated was de- 
signed to form radii 
‘on the wheel of a 
surface grinder. Tt 
is 6 in, long over all 
and 4 in, high. Tt 
ean be set for any 


thousan 
tude that the neu 
tral point is at the 
500 in, reading on 
the head, which was 


Measuring and Marking 
Bar Stock Quickly 


OST shop s nor stockroom 

employees have a 4-ft. rule fas- 
tened to the bench for measuring off the 
length of rods and other stock as required. 
‘To instire more accurate measurements, 
4 piece of flat tool steel is bent at one end, 
sharpened to a chisel edge, and fastened 


made from a stand- 
and micrometer, 
A small diamond 
is set into the sleeve 
fits_over the 
spindle, a part of 
Thich fas been ct 
off. ‘The setting is 
tthe dlia- 


late 
can be removed and 
the tool set in the 


near the end of the bench with four 
screws. ‘The rule then is screwed down on 
this, as shown. ‘The rod to be measured 
is pushed along to the required measure- 
ment and tapped with a hammer over the 
sharp edge, which makes a definite mark 
for the hack saw.—Awratn Kexpatt. 


Floor Compound Cleans 
Stains from Hands 


NOUR shop wehave found that the best 

‘way to remove ink and grease from the 
hands is to rub them with the floor com- 
round wed to ise dust down wey 
veemce Apa urate tecsk 
for this purpose. We rub on a little soa 
first to start jather, and then use the 
compound, ‘This cuts away stains better 
than anything we have tse and costs 
Tittle-ML B.C. 
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Polishing Attachment 


for Speed Lathe 


FF INSHING irrezulariy shaped pieces 
of metal is a somewhat tiresome job if 
done by hand. ‘The illustration below 
shows a device for finishing and polishing 
work that is quite eany to construct and 
satisfactory in operation. It is used in 
connection with an ordinary speed lathe. 

‘The hub of a suitable pulley is threaded. 
to fit the live spindle; another pulley of 
the same size is mounted on a sliding 
bracket, which is carried on a frame 
clamped to the ways of the lathe, ‘This 
bracket is provided with a spring to keep 
the abrasive belt at proper tension. 

“The abrasive or polishing belt may be 
purchased or made of a strip of abrasive 
(emery) cloth cut to the proper length 
and glued to form a belt, In the latter 


“he pola ot a card on we pug, 
Bat promo eeteteatpee 
case the joint is prepared by first soaking. 
ai inch or a little more of one end of the 
strip in hot water and scraping off the 
glue and emery. ‘Then the part just 
cleaned is coated with glue, as is the 
side of the opposite end of the strip. The 
Jos read totes at tod 

Por irregularly shaped work, a ba 
without a. guide, as ustrated, fy the 
‘most practical, but for flat work it is de- 
sirable to place a flat guide under the 
Upper part ofthe belt-—Epwan KiLavi, 


Window Shade Shields Lathe 
from Grinding Dust 


‘As the carriage moves, the shade rots and 
Sevais, protection the ways of the tthe 
G2ENDING in the lathe, although not 

advisable, is sometimes necessary. 
‘The illustration shows a practical and 
convenient way ‘ping the emery 
from the ways. 

‘A common window shade is cut the 
necessary width. After removing. the 
small dogs that act as checks for raising 
and lowering the shade, the roller is fitted 
in a convenient holder, which is clam 
to the lathe, and the shade is faster 
the tool post under the grinder. ‘The 
spring keeps the shade stretched as the 
carriage moves—HL. J. C. 
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FOR ACCURACY YOU NEED GOOD TOOLS 


+ CENTER GAUGE 
No. 650 


Adippeable Sayare may be adusted to 
Saviength and gre reverspie: This square ca he woed tn pisces 
‘ilere it would be imponsble to ure'w square with » fxed blade 


Complete rool includes blade shown a aqua, blade for 
‘Sarrow slows and bevel Blade for 60° nnd 43" angler 


The Work of the World 
Depends Upon Fine Tools 


The manufacturers of hundreds of devices 
that do the daily routine of the world 
depend upon precision tools to make accu- 
rate measurements. 


* GRADUATED STEEL 
SQUARE, No. 544 


Brown & Sharpe precision tools are con- 
stantly proving their dependability in 
everyday use, maintaining their accuracy 
under hard usage in every civilized nation. 


* FLEXIBLE STAINLESS 
STEEL RULE, No. 356 


Catalog No. 30 contains detailed descriptions 
of over 5,000 items. Copy at your hardware 
dealer’s or sent free on request. Dept. P. S. 
Brown & Sharpe Mfg. Co., Providence, R. L,U.S. A. 


‘+ HANDY BLOCK AND 
CLAMP, No. 751 


This tool shoum in 
Catalog No. 30 


IBS WoRLD’S STANDARD OF ACCURACY 


© This seal on » radio, toot or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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WY THE SHIPSHAPE HOME 


S 


Replacing a Broken Window Pane—How to 
Cut Glass—Glaziers’ Points and Putty 


By E. E. Ericson | 


king i ssn cece 

dow Pie fre- = fea ole cold glass has 
muboaseette of iy 
there are small children. there are ever so small 
Fortunately particles of putty left, they 


paratively easy process 4} tmay cause’ the glass to 
to replace a window Irreak when itis put i 
pane. Any home owner place. 

who is at all handy Next comes 


‘can not only save a the cutting of 
eek eet the glass. If 
‘of such work but also careful measure- 


avoid the discomfort ments haye been 
‘of having to wait for = | 
the job tobe done by a ~ 
er. | 
Tnthe January, 1928, 


task. Where it is at all 
i, Uh oak ee 
opening so that it may be placed on a 
table while the work is being done, 

To remove the old putty. use a chisel 
about 1 in, in width as shown in Fig. 1 


taken it is posible to have the glass ent 
ter size hy the dealer w If 
ordered in Uhis ways it will 
before it will 
a habit 


need additional 


‘The No, 30 Star Rivet; 
Box Joint, Forged Steel 
Plier is one of the popular 
PEXTO line. There are 
over sixty styles to choose 
from and you are sure to experienced ‘mechan: 
find a plier for your pur- ' Ser ct 3b i eek Soe: 
pose. 


Just ask your dealer to 

show you the PEXTO line 
and write us for booklet. wood. If the = — J 
sis, set_ very tight, vig 4, roteeak ie im aterie Fue 
RSME | ofcoor! willcome off wah <uis'aliScen'ani'wew ics iting. The use af 
SOUTHINGTON, CONN. U. 8 4. the putty. If the ood is is shown in Fig. 3. 
cut rageedly along the edges, the ap- The exact measurements of the fraine 
pearance will be bad when new putty is are taken and transferred to the paper. 
applied. Take off the putty picce ‘The glass is then so pass’ ‘upon the 
piece. and remove the “glaziers poi paper that the cutting line falls directly 
(small triangular pieces of metal that over one of the lines. The cut can be 
hold in the glass) as they are encountered. made free-hand or with the use of a 

‘In Fig. 2 is shown how to clean out the straightedge. 


piece of paper 


© This seat on « radio, oo! or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8 


Here, Man. is a 
WRENCH! 


O WRENCH fits the nut 
quite so quickly nor so snug- 
ly as this B& C No. 48. Just 
flick the adjusting screw till 
the jaws fit tight and you 
have a grip that will let you 
work on the most stubborn 
nut. Examine one of these 
handy wrenches at your 
dealers. A hundred jobs 
about the house, the car, the 
farm, and the shop can be 
handled quicker and easier 
with this sturdy tool. 


BEMIS & CALL 
COMPANY 


125 Main Street 
SPRINGFIELD, MASS, 


‘No. 48 Adjustable “S” Nut Wrench 
Sizes 6”, 8", 10", 12", 14". Capacities to 2” 


Sold by the Best Hardware Stores Everywhere 


BEMIS & CALL 


© This seal on a radio, tol or oil burner advertisement signies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Initialing to Prevent Loss—Simple Ways 
to Restore Broken Blades—Upkeep Hints | 


By Cuetsea Fraser 


ou oll 
hhand from side to side. The 
ing creates a seties of V-shape 


Projecting Blade Points. To 
ree es i aly 
to grind ar fle off the projecting 
tub of the blade tang, asin Fig. 


Repointing a Broken Blade. 


| him “only ten 
months. It is my 
purpose to ugaet 
The bi are eas | cary remedies for 
i he bards areca w werk with | AO ceneral run of 
knife troubles. By 
dopting them yo 
can make y 


An extra room... 
More comfort | ows jackkaite 


paid for ions than “the 
by fuel ay 


ints yostean produce by grit 
ving’a\ broken blade tip. 
find that you will I 
‘one of these better than you d 
the original one, Be eat 
deny the temper of the bla 
ing the grinding proc. 
pFelding | Screw 
When a 
le has cen 
‘off too hope 
or redemption 
asa cutting tol (t 


to you ln eve you 
Ses an 
taate the graver 

eo 


‘end until i is square as at By, tape 
‘edge and the back edge as at 
bevel the sides of the blade as at'D. 


Stiffening a Wobbly Bind. 


few hours, Iewill give you an atcrac- 
tive extra room that will be comfort- 
able and livable all year ‘round. Io 
Additions Celowxaricliningsmakes | sf enc os sbpened ie of wap. Sst envy hil. Ue ne a te 


short handle, as at B, Outline the initials 


‘at Cand push it forward, while, which the bladesare pivoted often crumble of, 


ey or 


the whole howe more comfortable. | the saver 
For ic keeps furnace heat from leak- 
ing through the roof—saves about 
1 of your heating bill. And in Sum- 
mer it keeps sun heat out, The fuel 
savings alone will quickly pay for 


the Celorex. Cae ne sndSnwrting a 

‘There are many othet improve- —- NEE Jang one made from a piece 
ments that you can make with Celo- | (“1 fat fThis sald then be 
tex, Mail the coupon for a 36-page headed at both ends hy tapping 
itera book testable ue pile the ite rests ona pce 
tex makes insulated attics, garages, ce J LE La tu 
porches, basement rooms, etc. Also a2 wt Lm # peices Teak 


ask for the booklet “Artistic and Use- desirable to provide a way 


ft Things Ton Cha Beso Foose iting the” ot" fe 

with Celotex. a . nd forcinger as in. Fig. €. 

THE CELOTEX COMPANY ayers A Seg 
Chicago, Iinois 


‘ide in the handle of the ks 
reslucing both wood and lini 


Relieving Stickin 
Blades. ‘You con twualy ne 
fe the caay action of a blade 
That afew 
trope of kercoe oll between 


‘THE CELOTEX COMPANY, 
(43 North Michigan Avenue, Chicago, Ilinois 
‘Sead me the hooks described sbove. 


the bolsters and the blade as in 

Nome a Fig. 7 and working the blade 

back and forth fora few 

Adres —— 4 Repeat the process 
ss | tienen rie. 4 Other nagrstions are even in Fen 5, Gand 7 
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More than a million 
are riding with 
ETHYL 


T took seven years to de- 
velop Ethyl Gasoline—but 

it took only months for the 
motoring public to discover its 
advantages. 

Today more than a million 
car owners are riding with 
Ethyl]. They are enjoying anew 
standard ofengine performance 
—more power on hills and 
heavy roads, faster pick-up, 
reduced gear-shifting, a 
cooler, smoother motor under 
all driving conditions. And to 
the owners of the new high 
compression automobiles, 
Ethyl is giving a still bigger 
thrill. 

Follow the army of Ethyl 
users to the nearest Ethyl 
pump. It is identified by the 
trademark shown above. And 
the price of Ethyl Gasoline is 
simply the price of good gaso- 
line, plus the few extra pennies 
the “ETHYL” ingredient 
costs. 

Ethyl makes good gasoline 
better. 


Facts about Ethyl Gasoline 


THYL GASOLINE was de- om ordinary going, the wae of ty 


Eliminate” that beckon powers, 


‘Ea! Gasalae the hich 


ETHYL GASOLINE CORPORATION 
25 Broadway, New York City 


ETHYL 
| GASOLINE 


tncine wer end tor ond dora, 
Savevon the expense of corbosremeral 
(nd carton formation 


ioe more power ter talle for yor fusk 


lol Gasoline tthe perdaih by 
frhch ster gzalines art measared. 
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cn 


Home 


Cre smen 


Complete your 
ut Tool Kits 
witht 


Larborundum 
“Combination 
Stone 

o keep your edge tools keen 


clean cutting. Dull tools 
will never handicap you when 
you have a Carborundum “Com. 
bination” Stone. It is a double 
duty stone; the coarse grit side 

kly takes out nicks and 
‘Then you 
dye keen an 
smooth on the fine grit side. 
Made of genuine Carborundum, 
the manufactured abrasive— 
hard, sharp and fast-cutting. 

Send for Catalog P- 


THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N.Y. 


surely is important for you 


ABRASIVE PRODUCTS 
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Y | ‘Repairing Canvas Canoes 


across a canoe built years ago for 
serious backwoods. service rather 
than pleasure. Rounder in cross section, 
sharper of stem and narrower of h 


seneral maintenance work on canvas cov- 
tered canoes. 
‘The okl canvas skin must be taken off 


|. pry out the small copper 
ith a sharp knife and peel off the 


the edges of the brass 
ceruck is not too serious, open it by apply 
| ing pressure from outside the hull, run in 
some waterproof glue and allow it to 
close. A rib broken in two places, oF one 


point 


mnoved either the entire rib or that half 
hich the breaks appear. 


OBTAIN « pattern for the form 
Tey. for bending the scw ib: 
prop a paper covered board in the canoe 
| over the removed rib. Then, by using a 
| pair of dividers as indicated in the illus. 
| tration on page 105. you will be able to 
face the correct outline. ‘Transfer 
Iie to the oor and drive along it at 
intervals a row of tenpenny Hails. 
jcaming the rib will not prove 
| dificult: any box, even though roughly 
| made, will hold enough steam to soften 
sosmall apiece. Tt may even be sufficient 
to wrap the rb in cloths and pour boiling 
water over it Place the softened rib 
against the nails and, working from the 


Broken Ribs—Cracked 
Planks—Loose Bolts— 
Covering and Patching 


By J.V. Hazzann 


ide as to take up the strain: 
ed_or badly broken planks 

i over the 
the break 


Unless the new plank h 


of the tumble home or th 
near the bow, it will be unnecessary to 

. Dig into the plank and cut off 
niaileads 


portion 
50 the nails can be 


drawn through fron 
damaging the ribs. Shaping 
piece will be a case of fit 
though if the nails near the edges. are 
countersunk a hit when clenched, a plane 
‘ean he used to fair up the surfaces after 
the picee is in place. 

I bolts and screws must now he 
they are 


capable of ea of annoy 
ance. Before attempting to turn a single 

a little kerosene on each and 
‘or so to soak in. Even 


ed off. 
held to the head will loosen a screw. 
Brass screws seldom 


‘alongside the serew iL is possible to 
grasp it firmly with long nose pliers and 
twist it out, Bore out the gouged spot, 
cut and gine in a neat plug and place a 
new screw, Sometimes it is possible to 
put in a new screw alongside the old one 
and plug the hole over the broken end. 
Where bolts holding seats and thwarts 
have become loose in the holes, the holes 
should be plugged and rebored or new 
fastenings made. (A method was given in 
Porcian Scuesce Montuty for October, 
1927.) (Continued on page 105) 
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a. 
Write for the FREE book 


pSsetrct on How to Judge a Used 
J Car”—coupon below! 


First rate Studebaker values 
for the Second buyer 


|: | HEN the average Studebaker owner 


trades in his car, itis not because he 


tes il lities.Th 
Pledge to the Public |: ::huscis micas possbiices The 


used transportation. His sacrifice opens 

on Used Car Sales be way (oan exncplonslly good bay fot 
somebody else. 

1 Every usedcarisconspicuously markedwithits ‘The fact that nearly a thousand Stude~ 

price in plain figures and that price,justasthe. | baker owners have driven their cars from 


100,000 to 300,000 miles is convincing evi- 

dence of theexcess mileage built into Stude- 

2 Alll Studebaker automobiles which are sold baker cars by One-Proft manufacture., 
as CERTIFIED CARS have been properly Buy a cheaply-built new car and you'll 


” ‘and ¢ 5 4 always know it was cheaply-built, So will 
recon Se of ae ee | your neighbors, Buta Certified Studebaker 


: ne will give you satisfaction and pride of 
service Gn ecteaaate: ownership that no cheaply-built car could 
ever give. 

‘The famous Studebaker Pledge shown 
here not only expresses the dealer's con- 
fidence in the enduring performance of 


price of our new cars, is rigidly maintained. 


3 Every purchaser of a used car may drive it 
for five days,and then, if not satisfied for any 
reason, turn it back and apply the money 


paid as a credit on the purchase of any other Studebaker cars, but backs up the quality 
car in stock—new or used. (It is assumed of his own work in reconditioning Certi- 
that the car has not been damaged in the fied Studebakers. 


meantime.) 


Mail this coupon today! 
ey | 


A Free Book That Will Save You Money 


Experts who buy used cars for Studebaker 
dealers have furnished material for this 
frank and helpful book. No such valuable 
guide was ever before offered at any price. su | 


STUDEBAKE 


——<$£——The Great Independent —$——z 
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Aluminum Box Shield 


Tine of these shields are specified Jor 
the Popular Science Electric Set 


For Your Popular 
Science Electric Set 


The designers of the Popular 
Science Electric Set, ike other 
leading radio designers, have 
chosen Aluminum Box Shields 
because d/uminum Shielding 
most efficiently performs the 
following functions,all of which 
make for better quality, greater 
selectivity — closer tuning — 
finer reception: 


1, Reduction of interference, 


2, Elimination of electrostatic and 
lectro-magnetic interaction be: 
tween various stages of radio. 
frequency amplification 

3 Elimination of “hand capacity” 
‘on tuning dials, 

4. Elimination of modulation of 
radiosrequency. stages by fi 

trom Fequency m= 


Aluminum Company of, Americ’ 

standard box shields, designed espe- 

Gilly for amateur acts are made of 

heavy Alcoa Aluminum with astin-dip 
inh, size 5 in. x9 in, x @ 


tractive in appearance, 
Tf your dealer cannot supply you 
with Standard Aluminum Bor Shicids 
‘endorser order and we i eve an 
authorized dealer ship. promptly. by 
parcel post 4€ 8.80 eachy You simply 
Day the postman. 
Write for free copy, of the book, 
““aluminams for Rado.” 


ALUMINUM COMPANY 
OF AMERICA 


2438 Oliver Bldg., Pittsburgh, Pa. 
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Power Unit Built at Low Cost 


(Continued from page 82) 


and note where holes must be 
drilled to pass wire underneath 
the baseboard. ‘The solid lines 
in the diagram represent wires 
above the baseboard and the 
dotted lines the wires beneath 
it. Remember that you are 
dealing with voltages that run 
ewhat over 200, so be careful 
to.see that all wires are carefully 
ldered and that the insulation 

is not damaged. 

Be sure to twist the leads 
carrying the low voltage fila- 
ment current together as in- 
dicated. 

‘0 other special instructions 
are necessary. Simply follow 
id carefully check 


; 


‘A socket is provided. in the 
case of the filament heat 
transformer B so that the plug 
from power unit A can be 
pushed into it 
Vided with two twisted cords, ° One 
connected toa plug, which is to be 
Knead oto the mont convenient Baht 
sorket. and the other ends in a 
mounting type of toggle switch. Th 
cord is long enough so that, if desired, 
You can mount this s the 
of t 
he console cabinet. This switch 
Controls the entire electric receiver, as 
snapping it on allows current. to 
through the filament transformer B and 
way of the socket in B to power 


posts are not pro- 
for the 24;-volt and 1!3-volt leads 
the electric set because these lends 
can be clamped under the proper binding 

posts on filament heating transformer B. 
Each 2}¢volt binding post holds two 
wires, one that goes up to the set and 


‘istancen at the desired height by mule on the screw 


another that goes to potentiometer Re, 
Vise lugs on the ends of wires, therefore, 


to, make sure of a solid connectis 
‘Three binding posts on power unit A 
are left unconnected. ‘They are the ter- 
minals and center tap of a 5-volt winding 


that is not used in this circuit 
In the usual B- 


hum ani lage re 
the power tubes in the push-pull stage. 
Do not forget to round the cases of 
ver unit, A, transformer B and con 
Henser block C. “Fhis means that you are 
to hare the end of a 
clamp it under oneof the screws that holds 
each of the three instruments to. the 
baseboard. ‘The other end of each of the 
three wires should be connected 
e that goes to the bind- 


wire 
the other end to the wire from the 
binding post marked 2 on power 
unit A. ‘The detector voltage is 
taken off at 5000 ohms from. the 
us end (the second tap). ‘The 
0-volt binding post, is connected 
at the 8000-ohm point (the third 
tap) and the plus-B terminal of 
input transformer DI is connected 

‘at 11,000 ohms (the fourth tap). 
When you, have finished. the 
id have checked each 


doubly sure that you have made no 
mistakes, you ati proceed to mount 
the amplifier and current supply 
unit in the lower compartment of 
console cabinet with the electric 
set of Blueprint 70 mounted in the 
upper compartment. OF course it 
is not 
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Pipe smokers: kd 


Here, gentlemen, is tobacco that like an 
old friend, wears exceedingly well! 


“Tobacco smoke;'says Carlyle is the one IT soine tobacconas 
element in which men can sit silent ieivacmmepenglay pudlays ial 
together without embarrassment and 
where no man is bound to speak. 
one word more than he has actually 
and veritably got to say.” 


completely at ease, Just so with 
Granger Rough Cut, 

Here, gentlemen, is one down 
right comfortable pipe toba 
Pack up your pipe with Granger 
and you're at peace with theworld. 
Granger gives just that kind of 
smoking satisfaction, 

Not too “scout” but full of 
character, Granger has that full- 
bodied richness that marks. truly 
fine tobacco. Rough cut for cool- 
ness and carefully mellowed ac- 
cording to an old tobacco secret, 
it's the smoothest smoke that ever 
floated out from your old pet pipe. 

What's more, Granger is not 
atemperamental tobacco. You'll 
like it as much a year from now 
as you do the very first puff 


GRANGER ROUGH CUT 


A TOBACCO MADE AND CUT FOR PIPES... CENTS 


ae en 
aon Gee Tattaint 
Nal 
N88. MILLERS FALLS COMPANY 
4 XSS Millers Falls, Massachusetts 
oe “ 


* Ag MILLERS FALLS 
te, TOOLS 
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Restoring Old Furniture 


How to Preserve the Original Wood—Worn 
Drawers—Clamps—Blind Nailing 


By R. C. STANLEY 
EFORE taking up the repair of old 
furniture, it might be well to exe 
plain what constitutes q 


antique. Ttis, ina general way, anything 
at least 100 years old and nineiy percent 
original. Our Government ree 

fantique, and allows to enter the eountey —& 
free of duty, anything shipped from 
abroad that ean be proved, to the satise 


faction of toms officials, to be 
more than 100 years old 
Collectors of antiques who are particu- 


parts that have teen glued 
which keep the work Bat 


Pig. 2, A simi 
icon Crlamoe ionead of 
wooden wedge for applying 
Presvore to keep tear fat 


the repair man 
w feet and discard the 


plait 
straight 


1 of the turned post. 
new post, turned 
! So a new post 
he decided the top 
for the 
we have a new top a 
She got it! The table can’t 
be regarded as a year old yet, but the 
lady hoasts of her" 


replice 
than two or three percent 
Tas been 


‘changed, 
fron 


d purposes it is a 
secondhand piece of furniture 


YTHING in which the design or percent of U 
ha et hang tan 


oF glass for wood: drawer 
. oF knobs for handle 
change the number of panes of glass 
in a door, say from eight or ten to thi 
teen—any of these slight ehanges destroy 
the originality of an antique and prevent 
its ever becoming Valuable as an antique. 
‘A lady of the writer's acquaintance 
bought a very fine old snake-foot round 
table (commonly called candlestands by 
those who don’t know the difference). 
‘Two of the feet were split, but could be 
glued back and the piece would have 


changed for glass ky 
‘or one design of hi 

for another, but wherever possible to 
do so, every part of the piece that is 
original should be preserved. although to 
preserve it may take much more time 
and work than to replace it with new 
material. The — (Continaed on page 177) 


Te. still more than ever 
before, Champion merits the 
world-preference which enables it 
to outsell, rwo to one, everywhere 
that motor cars are used. 


Champion, the better spark 

has always led in spark shee 
ment and has contributed 

to the progress of the in- 

combustion engine. 


For five years this preponderance 
glial basbelonsedtohamapion 
right of superioe sparl 
performance;and itis Champion's 
Pledge thae nothing shall ever be 
| Tete tindone to increase the satis: 
faction of the millions of Cham. 
pion users. 


ternal 


Chamoionntor 
Site tater 
Soul 


F Spark meet 
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The fun of owning a Set 
of Wood Carving Tools 


HAT a lt of intersting things ca 
Wre carve out a wood! Ther 
end of ways to enjoy yourself you have 
really pood set Of tole, Here i a et 
that anwers hat desertion in fll 


SNe wih re Poe, mare ad hak 


her things we are able 
im our stock of tools of ey 
mu is this Magnetic Brad S 
‘The magnetized ram picks up a brad 


eneript 


holds it in place. A push on the handle 
‘easly drives it home. Each, postpaid, 75¢. 


Hammacher, 
Schlemmer 


4th Ave.at13thSt. 


New York, N.Y. 
Sinew 1038 
Have you sent for our new 
Tool Catalog—100 pages on 
tools for home se? 


Tlnmocher,Schlenmer8iCa 
Fa eee 
Samim 

tn 

—— 


A Real Kiddies’ Playground | 


(Continued from page 75) 


Merely widen the 
ink of each chain, 
over the end and 
‘back in the groove. 
For the rings cut two 
pieces of chain 32 in. long 
and two pieces 7 in. long. 
Join these to form a V. 
Next take one of the 5-in. 
bolts, slip a }4-in. washer 
over it and put it through 
fone side of the chain. Slip 
the bolt through one of 
the 4-in, lengths of gas pipe and out on 
the other side of the chain; add another 
washer and the nut. In finishing the ap- 
Paratuy you can use either white paint or 
‘The boat tank is so simple in construc- 
tion that it is hardly necessary to go into 
any details. The materials necessa 
S pes. I by 12 in. by 8 ft, 1 pe. Ub 
by ft, Ipe. 1 by 6 in. by 3 ft. 
Ty 4 in. by 8 ft., yellow pine or cypress 
‘Square up the 1 by 12 by 8 ft. pices 
and plane to a smooth edge. Cut the two 


ends 1034 by 1134 in, and nail ends and 
sides together. Now take the other 8-ft 
board and nail it in 
Tt is well to put a 
lead on the edge of the sides and 
before the bottom is nailed in place. 
vill insure a more waterproof tank. Next 
four 1 by 4 in. pieces 16 in. long and 


spreading. Cut two 1 by 6 

Pieces and nail in place 
‘across each end at the top. 
Bore a 1-in. hole 1 in. from 
the top to keep the tank 
from overflowing. 

‘While the construction of 
the airplane is comparative- 
ly simple, it must be built 
up properly or it will be 
dangerous for the smaller 
children. ‘The landing gear 

V skid 


pe. Lhy: 
10 ft, oak: 1 pe. 
by $ ft. yellow 

ie: 2 pes. fy by 
strap iron, 18 in, long; 1 


set of porch swing chains: 
4 screw hooks, 1 in; & 
disk wheels, 5 in,; 100 ft 
No. 9 galvanized. wire; 2 


in. long, are cut from 12-in, board. Join 
the wings and fuselage with 1}4-in, wood 
serews. Cut an I8-in, piece of to-by 
four and faster it_to the bottom of the 
fuselage or body directly under the wing 
to form the axle or la sar, To thi 
attach the wheels next. If you can't 
obtain disk wheels conveniently, saw out 
wheels of 1-in, oak. Be sure the landing 
gear and wheels are strongly made, ‘There 
is considerable strain on these parts when 
the ship lands. Fasten the two pieces of 
1.in. strap iron in place to brace the land- | 


dis made of two 15 in, long 
1 by 134 in, oak and 
bolted in place on the fuselage. As this 
ised as a brake in stopping the air- 
plane, be sure that itis firm, 
‘You will notice in the drawing that the 
selage also is reinforced with 1 by 134 
strips. Cut two pieces 14 in. Jong and 
ten them on each side of the fuselage 
back of the seat. ‘They extend about 
give a place for attachi 
\- Bolt, two pieces of w 
axle and the wing 


in the drawing. 1 
made of two pieces 1 by 8 by 814 i 

n. and nailed in’ place. 
isa piece of oak 1 by 134 by 
lace with two screws, Th 


tains two 
into the 2 by 
end chains. 
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A Real Kiddies 
Playground 


(Continued fom pase 88) 
Tn painting the airplane you can use 
iy colors you desire. ‘The one illustrated 
With red, white and blue targets 
‘on the wing and a black radiator. 

“The trolley is made of a piece of 1 or 
136 by 134 by 16 in. oak. Screw two 
hooks above and. two on the underside, 
Slip the pulleys in place and, to make 
certain they will not come loose, bend 
shut the hooks that hold them. ‘The 
lower hooks are left open so that the 
chains can be adjusted to the desired 
height. 

Now comes the most interesting part of 
the whole job—making ready for our test 
flight. Take 100 ft. of No. 9 wire slip the 
pulleys into position, and stretch the wire 
from the house to the garage, or to a tree 
any other suitable place. Tt is not 

y to hav 


After the wire is stretched, fasten the air- 
plane to the hooks and adjust it so that 


the tail skid will coms the 
ground before the wheels touch. This 
will bring the airplane almost to a com 
plete stop before it reaches the lower end 
of the wire, It is well to use a turnbuckle 
at one end of the wire, as from time to 
will be necessary to take up 
the slack. 

"The tecter-totter is a very simple piece 
f apparatus, but it 

less pleasure. Th 
12 in, by 8 ft. 1 pe.@ by 4 
and 1 pe, 1 by 4 in, by 8 ft. yellow pi 
L pe. of ¥4-in. gas pipe (about 1 in, out 
side diameter) 24 in. long. 

First cut out the 1 by 12 in, by 8 ft 
board as shown in the drawing on page 
98, Nail or screw across the board 
ter one piece & by 4 by 17 in., 
ng a 1-in, hole through it from 
d. Cut two 
2 by 4 by 19 in, long 
top of each bore a 

eces & by 4 by 97 in. to form the base 
nail them in place as shown. Cut one 
piece of @ by 4 by 18 in. and nail it be- | 
tween the uprights at right angles with | 
the base. Now brace the stand with two 
1 by 4 in, pieces as indicated in, the 

liagram. Place the top board in position 
and slip the pipe through the uprights 
and through the hole in the cross member, 
cotter pinning it in place, ‘The handles are | 
nade of 1 by 1 by 7 in. pieces with a | 
small block of @ by 4 in. as the base. | 


Screw Eyes Serve as Neat 
Supports for Shelves 


WHEN it is mot scoeweves 
convenient ‘to 

use regular shelf supe 
ports, screw eyes often 
trill servein their place. 
Small shelves canbe 
rested ‘on the serew 
eyes ut as on regula 
shelf supports, but 
large shelves can be 
held by driving short 
serews up t ‘the 
ferew eyes into the 
wood as show 
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he 
finest tool 
of its kind 


Try This Test 
Pt dager Bit int chock 


Guaranteed by the 
name “YANKEE” 


See this wonderful “Yan- 
kee” Ratchet Brace at your 
hardware dealer's. Lil 

Yankee” Tools. it 
time and labor. Try 
you will appreciate the 
economy of paying a little more to 
‘own the finest tool of its kind. 

For No. 2100 is made and finished 
like‘ precision tool. ‘The famous "Yan- 
kee” Ratchet is smooth, powerful, sl- 
Tent; as. smooth-working’ as the stem- 
wind of a watch—yet unbreakable, No 
‘heed to hold chuck to keep it from turn 
ing back on ratchet movement 

A finger touch on eary-acting Ratchet 
Shifter gives right or left ratchet, of 
Figid. Positive visible adjustment 
Dust proof, Moisture-proof 


EW “Yankee” Chuck—most efficient ever 
made.  Ball-bearing, quick centering, and accu 
, square, any taper) ia 


Stands abuse and follows through. Di bel by socket, No jams 
te beat Ne bencuing tat peng onto tte wort "And 
*Vaskes” Socket can't am Fis tay brace: Lengths: 181820, 
stiches Habis asks 


Nosntinos Mire. Co, Philadelphia, USA. 
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neu system 


GOING HERCULES 
ONE BETTER ® @& 


It is not on record that among the labors 
of Hercules he faced any so hard as this: 

To make every year a million telephones, 
itiecaansds of miles oF ectephone cai eaing 
more than 35 billion feet of wire, and over 
100,000 items of various kinds of telephone 
apparatus to meet the nation’s communica- 
tion needs. 

What this company does not make for the 
Bell System it must supply as the System's 
purchasing agents. To buy poles by the 

forest, construction material by the train- 
load, ‘involves an activity which covers 
nationwide and even worldwide markets 

Western Electric not only makes or buys 
substantially everything the Bell System 
uses but it also stores and distributes this 
material from centrally located warehouses. 
Your telephone company for its regular 
needs or for emergency requirements after 
some destructive storm, looks to Western 
Electric for prompt delivery. 

‘To this threefold responsibility Western 
Electric brings an experience ripened 
through two generations and an abiding 

purpose to make the services of supply 

Worthy of the highest ideals of 
telephone service to 
the public. 


Western Electric 


Purchasers... Manufacturers... Distributors 


Furniture for 
Beginners 


| to Make 


By Venxo W. Paves 


| A YONE who can saw wood and drive 
‘nails with fair accuracy will find it a 
jple matter to construct the four useful 
Tittle pieces of furniture illustrated on this 
and the following pages—a magazine 
holder, a night or bedside table, a smoking 
stand and a corer shelf or rack. 

To make the 
magazine holder 
(Figs. 1 and 2) re- 
quires but one 
hoard of 
ly worked wood, 
44 by 12 in. and 7 
ft in length, and 
another, 16 by 8 
in. by 410 6 in, 
From the wide 
board cut two 
fronts and two 

rtitions, each 1 
{ns Tong, and one 
middle partition 1934 in, long. From the 
other board cut the bottom, 7 by 12 
and the two ends, 8 by 20 in, 

Excepting the bottom, cither one or 
two ends of all pieces will be curved and 
the middle partition will have a handhole, 
‘These curves may be marked and worked 
cout separately with a seroll saw, or the 
two fronts, the ends and the two parti- 
tions may be fastened in pairs with small 
brads, marked, and taken to a mill to 
be bandsawed. ‘The handhole must be 
“Sear onl enetengor nl pats eal 

nooth and sandpaper all surfaces an 
curves. Asemble the ends, bottom and 
middle partition, then the’ short parti- 


tions, and the fronts last. Use 1}4-in, No. 
17 brads and be sure they are so driven 
that they will not come out of the sides of 
the partitions. Holding a piece of wood 
134 in, wide between the partitions while 
nailing will help. 

‘The magazine holder and the other 
pieces to be described may be finished in 
Avariety of ways. (Continued on page 101) 
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(Continued from page 100) 


Perhaps the most popular finish at pres- 
ent, and certainly one of the easiest for 
ply, is that ob- 
dryiig’ brushing Iac- 
quers. ‘The original pieces were given two 
coats of jade green lacquer and decorated 
with Chinese red, applied through 
simple stencil 
"To make a sten 
shown or other suitable designs on oi 
paper and cut out the pattern with a 
sharp knife or razor blade. If the back of 
Ul is covered with paste, it will 


adhere closely to the surface being deco- 
rated and no color 


dry, the steneil 
can be peeled off 


pieces 
may be. remo 


4 


Fig. 3. A bedside 


‘and of henpenaive, = 
Ail contrcton BC shand 

chased, the lacquer ean he. spra 

and bh ase 


‘A finish that will preserve the origi 
beauty of the wood ean be produced with, 
a coat of ta two coats of oh 
rubbed 4/0 oF other v 
sandpaper or steel wool and fi 

with furniture wax. Ifa wi 
is to be used, wet the table thoroughly 
with clean water before staining and when 
perfectly dry smooth the wood with No. 
paper, using the hand only, not a 
down the 


Fig. 4. Front and end views of the night 
{bie and sectional details of the drwwer 


shown in Figs. $ and 4, purchase boards 
from which the following pieces may: be 
cut economically, or take the list and Fig. | 
| 4 to a lumber mill to have the stock | 
| worked to the given dimensions: 4 legs, 
L by L by 80 in.;-4 shelves, 34 by 1234 by 
's and door, 34 by 1034 
by 14 in.; 4 sides and drawer front, 34 by 
By 1034 in.s 2 (Continued on poye 105) 
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How We 


$0 in introdecing our new s 
to you we discard bombast and boa 
ind rest ovr cate flatly on your. deci 
after you have made 

Frode incl. 

Now we offer you a ten-day test, at oor 
expeme.” We expect it to prove © you in 
Jour own bathroom chat thi the feat 
having cream you have ever used. Our 
‘whole ase rete On merit alow convincing 
you 


We take the risk—not you 


If we are right, surely you want to know 
about if. And, since the big majority of 
those who make this text become wedded 


Win Men 


To Our New 
Shaving Cream 


A 10-day test at our expense 
that proves to 85% of those 
who try it that the claims 
we make are based on fact 


to Palmolive Shaving Cream, we fel we 
faves good chance wo win you 


ser out to give i¢to them, 
Formula after formula failed in the come 
leteresult—139 in all, Then success camer 
Dur great laboratories, skilled for 6o years 


in soap supremacy, had created another 


leader 


These 5 things you wish 

1. Maleiplies ial i lather 30 times, 

2 Softens the beard in one minute 

3. Maintains its ereamy fullness for 10 
minutes on the face 

4 Strong bubbles hold the hairs rect 
for cutting 

5: Foe alleles de co palm and 


Now mail the coupon 


We take the rnk—not you, We ander 
tales pet yous ta'wia you fe tak 
x. Woa't you ml the coupon, pet? 


a eed 
fgg bgt ber 
Seeee eae 


10 Shaves FREE 


and acan of Palmolive After Shaving Tale 


‘py inure you ame ad ade nd mil 19 Deg Bus, Palma, 
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NICHOLSON FILES Save Time 


ldo, 
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Files 


Must Be “Handled” Right 


For Good Work 


Files that are improperly inserted in their 
wooden handles—so that they slip or are 
out of line—make good filing work difficult. 


Here is how the experienced tool user will 
tell you to “handle” your files: Heat the 
tang of an old file of the same size as the 
one to be “handled.” Burn out the hole in 
the wooden handle, taking care that it is “in 
line.” Then drive in the new file up to the 
shoulder, completely embedding the tang. 


One more thing to remember: Before you 
“handle” the file, look for the NICHOLSON 
trade mark on the tang. 


Good filing work demands good files properly used. 
Our booklet, File Toso ves many practical 
suggestions for better filing. A 
copy will be sent free on request. 


NICHOLSON FILE CO. 
Providence, R.1., U.S.A. 


OSA x 


CFRADE MARS 


—A File for Every Purpose 


April, 1928 


Blueprints for Your 
| Home Workshop 


ASX, ONE of the blueprints listed 
‘below ean be obtained for 26 cents. 
‘The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it can be 
had for 25 cents additional so long as 
copies are available. 


Popular Science Monthly 
250 Fourth Avenue, New York 

‘Send me the blueprint, or blueprint, I have 
wonderin blo ie which I indose 


Rieeine 
‘Sohts Maria—Detaia 


85. Mayfower—Riesing MBB 


Nome 


ity and Stat 
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ecient ender nas" YARIEE Califor 
‘SSB SSF naa foc te face. They mae th dt se 
Tae a se a vn Cicer Aber Cas 


drawer sides, 4, | 

1 drawer back, 14 by y | 
| Ldrawer bottom, 3 by 1 1034 in. | 
| When all pieces have been cut an 


aqeseods place tar tows: shcives tomatoe | From Kitchen to Attic 


ten an yao tae | Kyanize Brightens 


| fait hand toseen and Beautifies 


ITH knife marks lay out accurately Keep your home charming and attractive with KYAN 
it Mt comers that are to be cut out Floor Finish. T iy applied, economical finish is ideal for 
Bt the jes and furniture and woodwork, as well as for floors. It is transparent, 
ean ree oe eemeion Wee tess yet it comes in several beautiful shades from Light Oak to 
ee ne iy epg | rk Mahogany, as well as in ‘clear or natural. In 


rooliy marked: Cet wikalee ten | ny, as We 
Fides and sandpbper al catia oe | g KYANIZE xs need not even stir it 
ht, brilliant and smooth 


faa" ac th tee ig bin es 
Vite nie sige te bel 3 
ieaset ©. Nal hoop theses te | 


fully described in our book, 
the final touch of beauty 
These exquisite floral 


Painted Things,” a 
ished with KYAN} 
ns can be applied in a minute or two 
moistened paper directly onto the 

d 10 cents for our new booklet 


ds, being sure the 

ide with the cuts i 
of the shelves. Repeat this 
the two top shelve 


an 


le the legs and al 
the sheives by nailing as at B with six 
penny finishing nails, ist drill 
the legs. ‘The inside of the sides 
leg should be flush 

"The back of the drawer front should be 
ut oat at ech end ta eee the drawer STON VARNISH COMPANY 
ides as nA, and a abbet cut Mam, USA, 
at to to receive the 
"in. drawer bottom as at G of section I 

semble the drawer by fastening the 
fides to the back and fromt with 11 
brads, keeping the lower edge of 
flush with the rabbet of the front 
with the bot the hack. Fasten 
the (in. bottom to the sides and back 
with Lin, No, 17 brads, Fit the 
fo that it will slide easily; touching th 
Hiding surfaces with a wax candle oF 
will help. Place a brass knob in the ceu 
of the Front 

Hang the door with 114 
in, medium brass butts 
{iC a sinall cupboard lock 
or eatch, make w door stop 
3 by by 3 in. and bead 

e at HL 
‘Phe constriction oft 
ing stand, Fig 
(Continued ow page 
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You Don’t Have to Coddle an 
INGERSOLL ALARM CLOCK 


An alarm clock is meant to serve rather 
than to be served. Nobady wants to make 
it the pet of the family. Everybody wants 
it to give reliable service, both in time 
and alarm, and stand uncomplainingly 
the ordinary amount of abuse that every 
necessary article receives during a long 
and honorable life. 


Ingersoll Alarm Clocks combine the 
accuracy of more delicate timepieces 
with a sturdiness that 
‘comes from sound, 
solid construction, 


‘These clocks tell 


time correctly and 5759 
fing on time. They 122 
rug cleatly and pene! 
taatingly, ‘They save 
cfforcand annoyance, 


because eheit knob 
alarm switches make 
the alarm easy to find, 
and easy to stop by 
merely @ flick of the 
finger. 

And all this is only 
a part of Ingersoll 


ce 


INGERSOLL WATCH CO, Inc., New York Chicago San Prancinco 
“Serre Departmcat Wasatbary, Comme 


Made by the Makers of 


Lt 


WAT 


Hiehe s% 


‘Alarm Clock value, It woulda'tbe com- 
plete without Ingersoll “good looks” 
to round out the picture, Beautifully 
shaped handles that are part of the 
design; mat finish metal dials with 
artistic, readable numerals; heavy rolled 
edge cases; and graceful curved feet 
make Ingersolls pleasing to look upon, 


Reliability ... sturdiness... style... 
Jow price...and value! These are the 


Ingersoll “big five” 
‘ and they mean alarm 

lock satisfuetion for 
you! Look for the 
name INGERSOLL on 
thedial—justtomake 
sure, 


Should an accident 
occur, and a jewelet 
not be close at hand, 
send your Ingersoll 
Alarm Clock to our 
Service Department 
‘at Waterbury, Conn. 
Te will be repaired 
promptlyatanominal 


cost. 
‘A Really Dependable Alarm Clock for $1.50 
.T. Endowed with « half dozen 


a 
eas. 


ont 


CHES 
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Furniture for Beginners 
(Contineed from page 108) 
bout as simple and strong as it can be. 
All that is required is one piece 134 in, 
square and 8 ft. long, one 3-in. board 
12 in. wide and 8 ft. @ in. long, and one 
34-in. board 10 in, wide and the same 


‘ut four legs 283¢ in. long from the 
square piece, three shelves 1185 by 1135 | 
in, from the 12-in. board, and the three 
sides and one door 934 in. wide by 9 in. 
Jong from the 10-in. board. Fasten the 
three shelves together with 13(-in. brads 
so that the edges and angles are even; 
then all can be worked as one shelf. Mark 
the surfaces and edges accurately with a 
Iknife 1% in. from each corner and use a 
sharp, smooth-cutting saw to cut out the 
‘waste wood. 

Smooth and sandpaper all outside sur- 
faces and fasten the three sides and two 


154:in, No, 15 brads as at B, 
being sure the edges of the sides coincide 
with the corner cuts of the shelves, 
‘Assemble the entire stand with 214-in, 
No. 8 round:head screws: drive them a 
litte santingly asat A to ear each other. 
‘Tenpenny finishing nails may be used in- 
stead of serews, but the latter are better, 
Hang the door with 1in, brass butts 
and fit a small cupboard catch or lock. 
1 by 3 in, stop at C. ‘The 
¥ may be purchased in any 


novelty shop. 

In a comer of a nursery or den, the 
little shelves illustrated in Fig. 6 are 
the thing for holding small articles. ‘1 
simplicity. of construction invites. the 
youngest home worker to try his hand at 
‘making them. 

Make one wing piece 14 by 434 in, 
the other 34 by 5 in.. and both 16 


and 


quarter-citcle shelf of 435 in, radius and 


sof 234 in, radius. If preferred, 
pair of wings and the two smaller 


shelves ma 
and taken t 

Smooth and sandpaper all pieces, For 
Ue curved edges tse a hal-ron Ble and | 
sandpaper, Assemble the én, wing 
| and the shetves with torads, kre 


same proportions and general 
‘an original design for the wing pieces may’ 
be developed.» | 


‘pet, 1928 


Repairing Canoes 
(Coto fom pa 8 


Large splinters broken from the wales 
are often lost, and it then becomes neces- 
sary to inlay another piece to fill the de- 
pression. Work out the gouged place to 
geometrical dimensions with smooth 
surfaces against which to glue the inset 

|; cut, file and sandpaper @ 
similar wood to fit the prepared faces but 
it somewhat oversize as to its other 
ilue it in place, clamp oF 


Surface. If the ou 
made to fit exact it probably 
‘woul be damaged when cainpd 

tis usually possible, and in. most cases 
desirable, to hold such pieces in place by 
tying and then tightening the lashing, if 


mae eae 


‘Two methods of clamping erncked parts 
together and how to make a rib pattern 


. with a Yankee windlass as 
feasible 

is better. ‘Tie loosely 
face to face two pieces of board at least 
(by 6 The tuas of rope oe 
from one end. Apply 

flue to the patch oF break, adjust. the 
Short end of the clamp to hold the work 
ta spread the long end of the clamp 
ng one oF more wedges. It is possible 

to crush the wood oF to aqueeze all the 
flue out of the break with this yery 
lamp, 30 be cautions. ‘The 

sed in the most inaccessible 
shaping the ends as necessary 
ork should be of 


lace the canvas. Measure 
dships. ‘This dimension repre- 
sents the extreme width of the piece of 
S-o2. canvas needed for the covering. It 
may be brown of white, provided that 
it is of good close weave and one piece 
from end to end. 

Remove the outer stems, or bang- 
plates, and the keel, if there is one. Coat 
the entire hull with marine glue laid on 
hot, and, when the glue hardens, stretch 
the canvas along (Continued on page 106} 
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Off. .come Whiskers 
Smooth and Clean 


when beard is softened at the base 
+++ Small Bubble Way « . « , 


ORDINARY 
LATHER 


COLGATE 
LATHER 


peed 

‘A new type of lath 
shiskers son a tit ~y 

‘lather that makes shaving serene 
and comfortable without rasor-pull, 
sting or emart 

‘The secret? Small bubbles 
‘And ob, what a difference they 
make! 

Your face feels clean 
lightfully refreshed, 


Colgate lather 
waters. .t0 si Fy drench your beard 
With moisture right at the whisker base, 
‘where the razor work is done, 


ing and 


Saortg. Traore uhares poet ceded 
You'll see the difference quickly sow. "Your face fecls clean, fresh, smoot, 
epesied. 


acannon a 
Manca ah, ect 
moe oe 
ene ete ars 
proven this better than word: ‘Note how 
Bene a ay 
ier 
Sota ea rs 
siemens "els 
saan ae 


Please don't confine Caga'swth or 
sary have preparations. Once you ty fy 
Tenis ue proreent one od ae 
Toned methods. You've never had a abave 
like this before. You've never known sack 
tomfort.. never known much smoothnest 
ill your shevig days. 


You be the judge ... for seven days 
Well gladly send a seven-day trial tube of 


CColgates to any fuireminded mas. Com 
Tos emp on tho lner weak wp tho Svs the sbating seats your betisson 
cil im that covers cach hair = foate it now. 


‘icky awe. Ts am, eten dividend we will slo send 
‘2, Then billions of tiny, moitareladen _you'n sample box of Calgate Tale for Men. 
bubbles seep down through your beard. Just try itafter shaving. 


- Colgte Co. Dope 500, 995 ith Ave Rew York | 
Rice mpage Hap shee or 

. es 

| 
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TRIMO 


To do pipe work 
quick and do it 
right there is no 
wrench like a 
TRIMO. Pipes 
move and move 
fast when 
TRIMO grips 
them. 
TRIMO jaws 
willalwayshang 
on. New ones 
can be inserted 
when the old 
ones are worn. 
TRIMO all-steel_con- 
struction won't break 
under the hardest us: 
age. TRIMO nut guards 
itive precious time by keep” 
ing the adjustment trae, 
At your hardware deaier's 
‘sk for a TRIMO, not mere: 
iy “a pipewrench.” 


iron buy MO 


TRIMO 


TRIMONT MFG.CO.,Inc. 
Roxbury, (Boston), Mass. 
For Favty Yours the Leadine 
Wrench Makers of Americs 
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Template for Block How Many Laps 
Letter Signs to Go? 
WEN peniaie kad maiociacsin| NN Hage goureng mains 
signpainting. you cam make preeat-| | a few lars behind! ia the 


able block letter signs or cut neat stencils 
with the aid of a sheet metal or cardboard 
template made as illustrated. 

nib leer ar mae esas highs 
the extra mjuare on the template to give 
2 place to hold it down while drawing 
Around it and also to provide along edge 


(g seuanes woes 


cel 


made to give 
that is, co 


even a little more. Speed 
template is quickly gained by practice. 


Repairing Canvas Canoes 
(Contin oom sae 108, 
Lhe hull its center over the Keel marks, 
‘Teck it therewith copper tacks every ew 
Wort cock wey roe the milo 
tection, Set on one ade and thon on toe 


may be necesary to wet the covering in 

Places and exereisea little patience. When 

the canvas is thoroughly dry, go over the 

I oc nc with a drat at 
iron ao as to bring the gue 

the pores of the cloth ene 

Te b a wine preceution to give the hull 
two coats of shellac before 
tue prevents the glue from' bleeding” 
through the color fn hot weather. After 
this the Keel, stems, and outwales may be 
replaced. 

Patching damaged canvas is «much 
casier matter. Work up the edges of the 
rent with a knife run in glue and slp ina 

ice’ of driling ‘or. unblesched nisin 
Targe enough to cover the hole. Put more 
give on this and, after trimming off auy 
Flose threads, press the canvas back in 
place, bolding it with thresd if necesery. 
Rub a fatiron, or other smooth weight. 
with parafin to Keep it from sticking 1o 
the gloe and set it on the patch. 


In another article scheduled for early 
publication, Mr. Hazzard, 
Well-known’ rach 

how to paint and 


race for speedier, cheaper 
production? 

Let “Veeder Counters 
measure their gait; indi- 
cate their proper stride; 
aid in developing faster 
work by keeping track of 
the gains. 

Set the pace, watch the 
count and run your ma- 
chines for production- 


RECORDS on 


Needs 


COUNTERS 
° 


io “pgm” Ft 
Above is small ck Ratchet | 
bore & cael St Back achat 


throw ef the leer, moving through an 
angle of 45. degrees. Reset to zero by 
fone turn of knob: requires very hte 
power to actuate it. Applicable to's wide 
ange of Tight machinery. Price, $600, 
Equipped with Tock and key to. prevent 
tampering with, the record, $2.00 extra 
‘Ale furished in a Revolution Counter, 


The! Revolution Set-Back 5 Counter 1 
fees ere a aloeeresiea ae 


revolution 


Sets back to zero from any 


figure by 
fein oo onc around Sop wt 


from four to ten fgurewheeb, a re: 
toured. Poke wit four, hqurowbess 
Sihaated, H000mubpet to. die 
Sunt Cat les then enehelf sie, Set 
Bek Retry Ratche Come, red 
edprecating saveneste as an" pac 
prewe, 3150 (ha 

The Veeder booklet shor 
struments that 

thing on earth. 

by tending for the book. 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 


| 
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Tereway, romove peal sriges we tated | 
To break the glass apart after the cut 
is made, the handle of the cutter may be 
laid dircetly under the cut at the « 
the and pee 
in Fig. 4. Another g 
directly ‘under the cut until the glass 
begins to crueck and then break the piece 
apart with the hand 
Glass must fit loosely in the frame, If 
it is set tight it may break in time, even 
if it does not do of 
temperature changes and jar hocks 
So, if it crowds in the opening, it is better 


imistake of trying to cut away th 
ul of the 


Figure 6 shows how the 


with glaziers” point 
chisel from thy imply slide it back 
and forth. If you lift it once, you will 
probably have another piece of glass to 
buy. Points should be placed 

than 6 in. Do not p 


The 
omewhat 
e glass has once b 


leave some openings 


A neat job of puttying ¢ 
after a trial or tw 
alth 


© This eat om a rai 
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GOODELL-PRATT COMPANY ~%uds 


GOODELL~PRATT 


You Can Afford this 
Motor Driven 
Scroll Saw 


Aside from the joy in owning such a 


tool —one you've wanted a long 
time — from the standpoint of eco 
nomy alone, you'll find it a good in 


You have two or three 
jobs now that this No. 1075 Scroll 
Saw will enable you to do yourself 
and not have to have done, A con 
tion of the cost of the 


vestment 


siderable p 


t by what you'd have 
and 
lowing 
your bent and doing the work your 
self. But better yet, you'll have the 
saw for the many, many jobs you'll 
A number of 


be of 
have these jobs done 


you'll have the pleasure of fo 


want to do in future 


uses are suggested in this advertise 
Other uses are so numerous 
we could not begin to make a com. 
plete list. Being a Goodell-Pratt 
Tool, it’s a good tool and will last 
for the Goodell-Pratt 
name on any tool is a guarantee of 
quality and correctness in design. 


ment 


indefinitely 


‘Ask your local tool dealer to show 
you the New No. 1075 Motor Driven 
Scroll Saw inoperation. Ifhehasn’t 
one in stock, write us for detailed 
ications and price. 


1500 GOOD TOOLS 


vths, GREENFIELD, MASS.US.A. 


Antique Furnie 
[ture = Foe mate 
| ching ot pleces 
|| and party ta re: 

oration wee! 


Sign Moking-For 
‘cuttingourblock 
letters 


Jowerry - For 
[roughing out 
shapes oF orna- 
ments of soft 
metal. \ special 
attachnient 

be provided 


Inlayinge-For the 
finest Kind of ins 
fay work in both 
whod and. sah 
otal 


I 


i} 


Do You Get $2.00 
to $3.00 an Hour 
for Your Time? 


A Business of Your Own 
Build up a big year around business 


of your own, if you get a Foley. File 
awn for carpenters, “contractors, 
meat markets, 
farmers and homes. ‘You'll get. their 
bbusinens, becatiwe your Foley will make 
thei war cut betier than'new. You 
ean give them quicker service, 
Foley files more than twice as fast as 
the best hand filer. No eyestrain 


fut clamp the 
twitch. No en 
fanvacsing. 1 


cae cama bene. slats ag 
Xu omy he a yout prwat 
FOLEY Automatic 
SAW FILER 


band and eireular 


hand saws and get $1.25 and more a 


“IL help you got started in 


0 in ling business. of 
‘your own. Mail this coupon for the 
Valiable FREE Plan and a special 


demonstration offer in addition to a 


Fotey Saw Toot Co. te. 
000 Foley Blda., 9 abn St. N- | 
1 


i] 
1 ‘Minneapotia, Minnesors 
i 
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(Continued fom pase 10) 


apply putty is shown in Fig.7. ‘The putty 
which must be soft and pliable and of 
the best obtainable grade—is fed under 

An ex- 


the putty knife as indicated. 
perienced person using putt 
consistency will run 

with one stroke. 
‘one going back, followed by a light stroke 
with the finger to take off the little seraps 
left by the knife, complete the 

It is well, however. particularly | 
‘work, to put putty on the other side of 
the giass in order to fill any irregular open 
places left between the glass and the 
wood. Just a stroke with the putty knife 
will do this, and the sash is ready 
put back in place. 

‘Wooden strips, called glass stops, are 
often used to fasten large pieces of glass 
‘and plate glass. When these are used it, 
is seldom necessary to take the sas 
‘of the frame for repair. 


How to Fill Holes 
in Plaster Walls 


By F.N. Vanderwalker 


ES in plaster walls from one to six 
shes in diameter as well as 
ly be patched by 


loose pieces right 


the 1d undereut the edges all 


in place if galvanized nails are driven into 
the wood studs or laths. Sink the heads 
well below the sarface of the wall. 

“The tools area putty knife and a 
flat pale whittled 
from soft pine. ‘The 
‘wood pasidle is best 
for patting on the 
finishing touches, 
hecanse it, smooths 
‘over the filling with- 
out leaving an y 
ridges such as are 
left by a metal 
Blade. A small 

cinted trowel is 

dy for inserting 
the material and for 
smoothing over it 
repeatedly. 

"The material best 
suited for the ama- 
teur’s use in filling 
large holes is pre- 
pared. patching 
plaster, but common 
plaster of Paris can 
also be used satisfactorily. kis best to do 
large fillings in two stages to allow for 
shrinkage. Add a little coarse sand to 
the plaster for the frst filling only. 

First wet the laths and the edges of 


made to run 
the full race! 


he 
Ay horse can make a 


good start... But it takes 
real stamina to finish! 


ing power is the quality to 
look for—unfailing power 


cover a long period of serv- 
ice. Millions prefer Burgess 
Chrome Batteries for just 
reason. They hold up... + 
‘They /ast, 

Next time, buy black and 
white striped Burgess Chrome 
Batteries. You are certain to 
getlonges and beer service 

for your money. 


Chrome zie rsserving cle 


id meg hed inlet, 
metals, panes and other mate 
fabjecrto went, is also used in 
Burgess Baceies: Ie gives them un- 
sual ying power. Burgess Chrome 
Bicteris ae patented. 

fok Any Radio Engineer 
BURGESS BATTERY COMPANY 

Genel Ofer CHICAGO. 


Gonadian Fetric and Of 
Stara rai snd “Wie 


BURGESS 


FLASHLIGHT & RADIO 


BATTERIES 
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(Connie fom pase 109) 
enough. Apply a second filling to finish 
the jab, allom this td hard we hen 
sandpaper lightly with fine paper. Coat 
with shellac and, when dry, with a coat 
of flat paint: then you are ready to 
paint, enamel or calcimine the wall, or to 
‘cover it with wall paper, fabric or plastic 


paint. 

‘When plaster of Paris is used for such 
filings, it is well to brush water over the 
filing after it has set a few minutes. 
When it comes to sandpapering, confine 
the strokes to the edges about the filing, 
because sanding the filing itself cuts 
through the glaze and makes a porous area 
A porous filing absorbs the liquid out of 
paint or paste to the injury of the job. 
Shellacking the filling overcomes. such 
porousness, 


GOOD second filling for holes when 

A. plaster of Pari and sand or pre- 
pared patching plaster is used for the 
fling is one mized from. white 
lead-in-oil paste to which enough dry 
whiting is added to make it stiff, Add a 
tle japan drier or floor varnish and 
‘knead’ of pound the mixture with a cluby 
or wood, mallet until smooth and well 
mixed. Then apply with a wide putty, 
stopping or glazing knife, Such a 
filing smooths up nicely, is nonporous 


tand can be sandpapered freely without 
king it porous. It requires no shellac 
, but the margin of plaster 
around it, if cut through with the 
sandpaper, ought to be shellacked and 
touched up with fat paint. 

Rough sand-finished plaster walls are 
treated in the sume way except that in 
both the first and second filling of large 
ceracks and holes, sand should be added 
to the putty. Beach sand is too fine and 
torpedo sand such as is used for mixing 
‘concrete is too coarse. Take some of the 
latter and sift it through a fly screen, 


coat to seal 


the last filling of cracks and holes in this 
kind of surface, it is important to wipe 


Use a dry brush for this purpose. 


WHILE the ili 
that is, pound it 
dry brush, such as a 
brush or whisk broom, This is to make 
the filling rough enough to match the 
texture of the wall about it, A smooth 
patch would be very conspicuous. 

If color is wanted inthe putty, add 
dry colors such as raw sienna for yellow, 
burnt sienna for reds and pinks, raw 


brown. Vandyke brown 
nd mixtures of these colors 


used to tint both water and oil putties. 
Colors in oil will not do. 

For patching arcas one yard or more 
in size the prepared patching plaster may 
be used, oF you (Continwed an page 110) 
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iy surplus putty from the old plaster. | 
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pisces you haven't visited — yet! Tours 
you've long planned. Fishing jaunts to 
lakes and streams where “big ones” have 
waited too long — for you! 

Make those “some-day” trips this summer. 
You can afford them all with a Harley-David. 
son. Fifty miles costs you only one dollar — 
just 2¢ per mile for gas, oil, tires, everything! 
A Harley-Davidson Twin has power that 
laughs at hills — comfort that smooths out 
rough roads — safety features that make you 
complete master of every highway and trail. 
Know the thrill of motorcycling. Let your local 
dealer demonstrate the Twin. Ask him, too, 
about his convenient Pay-As-You-Ride Plan. 
Send the coupon for literature and full details. 
Hartey-Davipson Motor Co. 


Deparumene P. 8. Milwaukee, Wis, 


HARLEY-DAVIDSON 
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MEDUSA. 


CEMENT PAINT 
IT'S PATENTED 


WWERE is the finest cov- 
KEM ering material for 
masonry surfaces now on 
the market. Transform 

~ your basement workshop 
into a dry, bright room. 
You'll be pleased with the 
results and so will your 
family. 

Send in the coupon be- 
low for free information 
and sample—or better still 

~~ pin a dollar bill or a check 
to the coupon for a large 
working sample. 


‘The SANDUSKY CEMENT Co. 
1002 The Engineers Bldg., Cleveland, Obio 


9 Prloed Comet plain ck 
Sotrprefd sand Nadas Tvearel W stp. 


‘THE SANDUSKY CEMENT COMPANY 
1002 The Eagincers'Bldg., Cleveland, Ohio 
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(Continent om pe 


iry hard. 
‘The finishing coat of plaster may be 
tous exerted teeposo santo iets Bre 
some to it to give 
the desired texture. si 


‘ulin nthe second ofa series of art 
ties, fillers and cements. 
‘Tie dated'waileppeas im an early osus: 


Waxtixa several 
hot beds without 
the 


sash for them, I made the necessary sash 
myself at litle cost. ‘The glass I cut from 
broken window panes, the pieces being 
61g in, wide and 

from 1 to 3 ft. 
long. 

T made the sash 
bars by nailing 
three common 
laths together aide 
a side, iearing 
the upper edge 
the center lath 4 
jin. higher than 
the two outer ones. 
One end of these 
laths were cut like the ends of common 
Terie er he f erase 
Vis lumber. was 
laid in the rabbets Piso pd the laths 
and puttied.—Haxay P, Borsronn. 


ssa 
furry 


Wart paper 
used for freshening 
up slightly soled 


window shades. It is 
pen ae of od nly stetching 


(ee 
‘They 


them wil 
be rinsed with warm water applied with a 
‘beush and ironed before they are entirely 


dry. LTS. 


Finertace bricks 
can be cleaned 
of soot and dirt, 
even if in very bad 
ition, by brushing them vigorously 
with a broom and applying a mixture of 1 
DL strong household ammonia and 2 Th, 
of powdered pumice stone in a gallon 

soft soap. Apply this with a brush and 
let it stand for an hour before scrubbing 


it into the surface. Rinse with water. 


April, 1928 


Pipe-loving Doctor 
Re-discovers His 
Favorite Tobacco 


One whiff from another's pipe 
makes him stick to his good 
old standby 


Just as the grass looks greener on the other 
side of the fence, stnokers sometimes think 
the other man's tobacco smells sweeter 
than their own. 

Recently a Charleston optometrist found 
himself enticed from the fold, only to dise 
cover that his old favorite had led him 
astray: 


Chatterton, W.Va 


Mareh i, 1027 
Taras & Bro. Coy 

elmond, Vie 

Geattemen: 

Roce 1 seppd  Btl ie hat 


malted o about ue heuece 
Hotel, which 1 entered 


Fah then and there Chat T wanted seme 


‘dhe same brand, rordlene of the bot. 
Tiga "witht bee your pardons a, 
‘bat T'eame In to Duy a ran of fobaco, 


sd 1 oui he te te 
‘ooking i 


smoing "Edgeworth 
‘Ofcourse did, and 1 


Would you ike 
ed 


trom thet ows the fb of as, 
Swrenmn tnt lw te oy Fe 
fasee 


Yours very truly, 
Dr Joh Moat 


To thowe who have 
nevertried Edgeworth, 
we make thie offer: 

Let us send you 
free samples of Edge. 
worth so that you may 
put it to the pipe test, 
Ii youlie the samples, 

you'l like Edge 
worth wherever 
and whenever 
you buy it, for it 
never changes in 
quality. 
Write your name 
and address to 
Larus & Brother Compony, 10 8. 21st 
Street, Richmond, Va. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Balgeworth Plug Slice and! Edgeworth 
‘eady-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing & pound, and also in several handy in- 
between sizes, 

(Sr ee] 
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Home Workshop 
Chemistry 


is also called-is one of 
the primary chemicals used both in 
dustry and the trades. Hydrochloric 
is 4 gas and is easily absorbed by 
trated acid 
‘when chemically pure 
‘The yellow or technical 
for ordinary pur- 

he shop. 


acid is sulficientiy 
poses at home oF i 

Brown stains on porcelain bathroom 
fixtures or sinks may be removed by let 


is the ca fed acid. trickle 


Bricklayers use the acid for cl 
Iuorar or cement. from face 
fireplaces. 


s 
dered together. 
tal, a drop 


ly rapid 
soldering flux. that 


When this . 
ct the design or lettering, cutting 
right through the wax film to the metal 
Apply the solution and when the metal 
hus been etehed deeply enough, wash 
thor water and remove the 


‘The following label 
placed on the hydrochloric aci 


Hydrochloric Acid 


(Muriatic Acid) 
HCL 


"Fo clean stains from porelain hathrowm,Gxturen 


snd winks drip the acd onthe 
Nest Uhorogahly with water 
ith che anid Clean tho fo 
The sed i 
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16 Inch—Welght 2000 Ibs. 


ick Change Back Geared 
Seow Gita Late ot 


eo 
13 Inch—Welght 1560 Ibs. 


Tool 4 San, 


Change 
Cutting 


41 inch — Welght 676 Ibe. 
ick Change Back Geared 
Siren Guting Lath 9 fot 
Bed. With counteniit and 
ecuipment = 


18 imch—Welght 2175 Ibe. 
Gap Bed, Quick Chat 

Bake Cours Sct Cutting 
Lathe, 8 Bed. With coune 
tershaftandequipment $850 


& 


Rsk asec 


Write for Catalog No. 88 showing 
line of New ‘Model South Bend Lathes 
ranging from 9 inch to 24 inch swing and 
from 234 
or choice of 8 types of electric drives, all at 
surprisingly low prices. 

Precision‘ 
5 
Durability 


38.000 other fine Precio 
volact 


New Model 
South Bend LATHES 


complete 


to 16 foot beds—with countershaft 


‘accuracy tests with precision instruments 
ied inthe manulactare'of each South, 
‘Lathe tna 
Sample adjunct and avon, 
caable operator to work a 
"South Bend Lathes a 
mot durable materialise 


A in the same plant, where 
Pail nthe same plant where 


SOUTH BEND LATHE WORKS 
65 E. Madison Street South Bend,Ind., U.S.A. 


LOCK] 


Profitable spare time work fr wi 
‘Tura te hours into welcome dal 


se ie 
aed 
‘Yourmake m bie promt building artine 
‘ie dorks for your friend. = 


Bee ation tite 
Tee hak GluEreRT A 
TR aaat dt 


Clock Co. 
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‘You'll find Williams’ “Vul- 
can” Pipe Vise mighty 
handy in your workshop. 
A turn of the handle locks 
pipe rigidly in a slipless 
grip. Made wholly of 
wrought steel with drop- 
forged jaws, base and 
handle. Light, unbreak- 
able, rapid, positive, easily 
attached to bench. Write 
for literature. 

J. H. WILLIAMS & CO. 

“The Drop-Forging People” 

246 Vulcan Se. Buffalo, N.) 


If you want financial independence read the story “A Plan that Puts the $100 


Man on a Par with the Big Investor” on page four of this issue. 


ect 


FANCY Woops 


ia 
‘Amazing Power’ at Liviie Cort EH 
Geers ee kee es 


ld 


ib 
iver 


ited 


ta 


Jobbing Shop Short Cuts 


(Continued from page 86) 


around and found John making the chips 
fiy. On the floor beside the machine 
were twelve flywheels finished on one side 
‘only and the thirteenth was nearly fin- 
ished on the machine, 

“You certainly are moving along!” 
the foreman exclaimed. "You seem to 
know, how to handle the machine pretty 

“T ought to,” laughed John, pleased at 
the impression his work had made, “I 
ran one on production work for over a 
year. You can’t take a chip like this on a 
twenty-inch lathe; I'm using a feed of 
‘one eighth inch per revolution for roughing 
and one sixteenth for finishing. Is the 
finish good enough for those I've already 
done?” 

‘The foreman looked them, over and 
expressed satisfaction, and then 
the inspector to check the sizes, wl 
were found within the limits specified. 
As he turned to walk away, John spoke 

ly. 
If you leave the machine this way, 
Mr. Jones, and another similar job comes 
along or two, Fcould get started 
on it in a very short time, and would not 
have to make many changes in the tools.” 


HE foreman studied the way the tools 
‘were set up on the machine. ‘There 
‘were two husky boring bars 4 and B for 
rough and fingh-boring and two tool 


Hand K. in the 
roughing and Saishin 
fand turning (E and F) and 
tool Za ‘The work was held by the i 
in jaws G, and there were blocks: 
w the rim at M to keep the work up, 
away from the table, ‘To Anish the other 
ide of the rim and the hub, the work was. 
ned over, putin another act of jaws 
and held by the finished outside, where- 
spon tools HT ane K were tac for facing 
the ub and ad i the side head for 
finishing the rim. All that was necessary 
was to change the stops for the second 
operation. ‘This kind of set-up obviously 
woul be etal fora gen many joe 
the foreman. “You 


acknowledged 
», we have never 
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ATKINS Sizer SAWS 
FOR THE HOME WORKSHOP 
Buy them from your hardware dealer 


A suggestion for saws 
and tools needed— 


specify ATKINS. 


Atkins No. 53 Hand Saw 
Atkins No. 53 Rip Saw 
Atkins Coping Saw 
Atkins Compass Saw 
Atkins No.2 Hack Saw 
Atkins Handy Saw 
Atkins Scraper Blades 
Atkins Slim Taper and 
Mill B. Files 
Atkins Saw Set 
Atkins Hack Saw Frame 
and Blades 


Have the fun and the 
\. satisfaction of making 
things for the home. 


mi¢ Get these books 
‘Z +.» FREE! 


‘est dealer. Use Atkins Famous Silver Steel Saws and get 


‘your money's worth ape i 
iF | 
E.C. ATKINS & COMPANY ey 


== 
“A PERFECT SAW FOR EVERY PURPOSE” os \ jf 
‘Write to our general offices at Indianapolis for the name of your near- a ( 

a 


Encablished 1857 “The Silver Stel Saw People 
Home Office and Factory = 
402 South Illinois Street, INDIANAPOLIS, INDIANA “Saw Sense” tells about 
Canadian Festory Huminen, Onetio Machine Kaile Facer Lanter .Y. Seriend asclaet#The 
F re ee Sewn Home ith 
fete cu Yok oe so suggestions for making 
Sinncnpote aaa Vienne Bc. articles of utility. 


Atkins Saws and Saw Tools are for sale by all first-class hardware jobbers 
and dealers the world over 
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ua 


‘You never know when or where 
you may need SHOOTHON NO. 
so keep acan 


in the house 


A 50-1b. block of ice dropped on 
this icebox handle, bent the cast brass 
lever, stripped the screws out and 
splintered the wood. As larger screws 
could not be used and the lock could 
not be shifted, a new door seemed 


necessary. Instead the owner fitted 
the splinters back, filled the screw 
holes with about 5 cents worth of 
Smooth-On No. 1 and put back the 
screws, When the Smooth-On metal- 
lized, the lock became strong as new. 
‘The repair will last as long as the ice- 
box. 

Any handy man can make hun- 
dreds of equally practical home and 
automobile repairs with Smooth-On 
No. 1 and avoid a repair bill every 
time, Use it to stop leaks in steam, 
water, gas, oll oF stove pipes, mend 

racks, breaks or leaks in furn 

radiators, tanks, sinks, pot 
Ioose handle 
nives, hammers, Brun 
leone screws, hooks, loc 
Automobile repai 


hee cai 
La ies 
ole eres, ore, mab 
foal a 


Smooth-On Mfg. Co. 


Pete ema 
jERSEY CITY, Nee 


Dosa 


‘Write for. 
FREE BOOK 
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Jobbing Shop Short Cuts 
(Conia rm pet) 


were completed in thirty-five hours, 
which included the first picce machined 
on the 20-in. lathe. ‘The average time 
Der piece was forty-two minutes. 

‘he next job John had was to make the 

re bushings as shown in Fig. 2. 

‘You must allow finish for grinding, 
both inside and out, at least. fifteen 
thousandths on each’ dimension,” the 
foreman explained. “The pieces are al- 
ready cut off in short lengths. Do the job 
in any way you like, only let me know 
how you plan to work it out.” 

John selected horizontal turret lathe 
for this job, setting it up as shown in Fig. 
4. In talking it over with the foreman 
he said: 

“T figure we can keep a machine like 
this partly set up all the time for short 
fos Tn bald the wor (4) in check 
jaws rill part way whil 
turning part of the outside with the ear- 
riage tools. ‘Then I will remove the work 
sua held by the Gnhed end und con 

te the drilling from the opposite end, 
turning the remainder of the outside ai 
the same time. ‘The next step will be to 
bore and ream the hole all the way through. 
With this kind of set-up, other jobs of a 
imilar kind can be easily handled by 
16 various sizes of drills, boring bars 
‘and reamers when only a few picces are 

wuired. “Tt is quicker than an engine 
lathe, and stops can be set for duplicate 

with less chance of error. After 
this operation, I would place the work on 
aan arbor and finish-turn the outside, face 
the ends square and cut the groove.” 

‘The foreman nodded his head in a 
proval and remarked, “If you can apply 
production methods on some of our 


as they are 

to get out rk cheape [= 
‘way’ to get out good work cheaper than 
the other fellow, at the same time making 
‘profit. If you can help us this way. you 
wel find substantial increase in the 
contents of your pay, envelope before 
long.” And hie gave John a friendly slap 
‘on the back and a wink and strolled on 
through the shop. 


Thread Cleaning Tool 


“The threads to be scraped are gripped near 
the back, or ier. end tnd sorewed outwards 


ELL fitting screws w 
the ‘threads are 


ly clean. 
When a screw thread is blocked up with 
small particles or hard grease, I use a 


scraper of my own manufacture. It con: 
sists of two arms cut from No. 10 gage 
sheet metal and riveted together with x 
caliper joint, as shown. ‘The blades which 
inclose the thread are filed to a 60- 
degree angle and left rough s0 as to form 
‘many minute scraping edges.—H. Moone. 
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New Mode 


PocketGen 


The busier you are, the 
more you need a reli- 
able watch. 

This new model 
Pocket Ben is that kind 
—and it’s not only good- 
looking but sturdy— 
dependable. 


Sold everywhere for 
$1.50, With night-and- 
day dial, $2.25. 


WESTERN CLOCK 
‘COMPANY 
LaSalle, Hlinois 
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Steps to Take in Making 
a Toolmaker’s Jack 


AKING a toolmaker’s jack is a use- 
ful and instructive project for the 
school shop. It involves the use of a | 
of tools and requires considerable 
wachining; it also offers an 
for workmanlike finishing. 


op) 
The j 
tools required are hack saw, hari 


Working dewwing 
nd 


seetch of a 
en's Sack, 
for machine shop 
‘work in vocational 
find high schools 


steel rule, scriber. to 
4, My and M4-i 


twist drills, § . standard tap and 
die, 

"The operations are ax 

For body Chick neg 


cardboard tempte tot dng 
m body to fit template 0, 
deep (on lathe 


donee 
uneter at head. 7. Turn If-in. 
en artes 
iff etc ii 
er eet Saat ae ile pe 
thea Scent 8 
ra 
iileclaticie: Pato 
te ek nna a tat es 
i ec i 
iS ete ete woe may 
ned and the top may be filed 
reeked 
Sle ee sre of rote 
that yout ists can make. ‘The 
pelle peepee ts 
Hi. B, Keuiam, 


Cork Pads for Clamps 


‘XCELLENT 
pais to keep 
clamps fro 
slipping or mar 
ring the surface of 
polished metal 
can be obtained 
by gouging out 
the thin cork 
picces in the eaps 


Corks protect the sur- 
face from being marred 


of soda water bot- 
tles.F. B. 
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| Fite 


with a reputation 
(for excellence 
WES youuse a Sifhaods 


you are using a 
sroduct—a tool that 


erformance built right into 
it, Simonds Files are made of 
specially heat-treated steel, 


fend be ec mith scientific accuracy: 
free praitt, ... Specify Simonds for econom: 


SIMONDS SAW AND STEEL COMPANY 
"The Saw Maher” Fitchburg, Mass. Eadiabed 1632 
BRANCH OFFICES AND SERVICE sHoPs IN PRINCIPAL CITIES 


HOME MECHANICS MADE EASY WITH THE 
NEW UP-TO-DATE HOME-CRAFTSMAN SHOP 


‘Tia shop esa be wed ing Ste, than making ct ur 


imple machine shop, wiuch “sp vtble, Svenieat snd m expensive that ang ean fond uch 
he’ Sop Complete «nite « Super, sa arcarae Lathe (07 xt" 
carr wise festa te Sek. ior 
grating ero 
‘and 


ree, Mo cireular 


MAIL THIS fours 


nie Tare a 


‘Sidsactge tor mang Bence 
Service Bree to UptorDate Home Gets "Sip weer 


‘Your own terms on purchace $10.00 dawn. Liberal disesunt or 
(OUR LITERATURE GIVES ALL DETAILS 
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said David Maydole eighty-five 
years ago when he fashioned 
the first ads-eye hammer; and 
it was the best hammer. 


We have tried to keep it the 
best. No patent gadgets or 
trick features, but a head of 
presforged tool steel, tem- 
pered separately at each end, 
and a handle of clear, second- 
growth airdried hickory, put 
on “for keeps” and with a 
superb “hang.” Its resistance 
to long, hard use, even abuse, 
is truly remarkable. 


© wna enuine Maydole. Your 
dealer bar i in the style and 
weight you prefer. Ask us to 
nail you a free copy of fater- 
tsting and useful Pocket Hand- 
book 23 “B." 
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How to Fit Hinges 
Like an Expert 


JFREW problems give a more accurate 
measurement of a home worker's skill 
than.the fitting of a pair of hinges. In 
doing this the only mark or cut that. is 
“good enough” is that which is as near 
‘accuracy as the worker can 


‘The exact length of the hinge AA 
should be marked from the hinge itself 
with a knife point. Never use pencil 
where accuracy is req) ne B 
should be made with a sharp gage set 
about the thickness of a piece of paper 
less than the parallel thickness of the 
hinge from the joint as shown at E, which 
will prevent the joint from becoming 
hinge bound. ‘The gage line C should 
‘equal the distance between the edge of 
the hinge plate and the pin, as shown at 
Es if very fine work is desired, the dis- 
tance should be as at C', but © is con 
monly used. 3 

In cutting to the lines, use a thin edged 
chisel about 34 in. wider than the dis- 


PRS CEP TRE AE 


SR MEE i USES 


‘The steps to follow in marking and chiseling 
hinge mortises on box ide and cabinet Joors 


tance C. Make the first cuts as shown at 
2, which will allow cuts A to be made 
accurately as at $. Cut the wood aw 
by ening the cin go and wor car, 
fully to depth line B. Place 1 
the Chine fs ling By os shown at 8, Cat 
the wood away back to the line C; hold 
the chisel as at 6 and cut gently, for there 
's danger of breaking out the wood back 
‘Trim the cuts carefully, making the 
lower surface or bed of the hinge ABC 
and the back cut straight and smooth as 
at 7, Fasten the hinges with screws as at 
8. Be sure the pin is in accurate align- 
tient with the comer D. 
at the distance C, where each 
hinge is to be placed on the other member 
of the joint, and locate the exact endwise 
relationship. Set the hinges at these| 
marks and drill a hole in the wood at the 
center of one hole in each hinge. Drive] 
the screws until each hinge is pulled 
down to its place. the surface 
relations of the members of the joint. 
‘Small inaccuracies may be remedied by 
loosening the first screw of one or both 
inges as may be necesary and drilling 
a hole for the other screw of each hinge 
close to that side of the hole, which will, 
tend to force the hinge endways or side- 
ways as may be needed —C. A. K. 
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Roofs that leak 


now easily fixed 


(O TROUBLE at all to make 
roofs watertight with Rut- 
land No-Tar-In Roof Coating. 
You can apply it easily and quickly. 
And there is no maintenance ex, case, 
Rutland No-Tarela, provides a perfect 
coat of asphalt and "asbestor—a ‘ough 
srineral covering. ‘Not a drop of tar fn 
"Te will not crawl, sag, Marden, pec! 
or blisters or every’ Kind 
of rool (except shingles). 
Iovive on Rutland at your 
Disardwate on. paint store 
‘Save money by mailing the 
coupon today. Rutland 
Fire Clay Coy Dept, Reto, 
Rutland Vermont. dlrs 
tuakers of Ratlnd’ Pate 
ng Plaster. 


Rutland 


No-Tar-In 
ROOF COATING 


RUTLAND FIRE CLAY CO, 
Dept ii, Rutland, Verwout 


ion about No-Taeta 


Paneer 
Pests ee 
{Ff a aoroer of your bascseat- Dose any Cad 
Wiarton 


“The Parkes Wood Machine Co. 
cad SEES Rea RSE Di 
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Every CONN instrument tor 
band or orchestra has exclusive 
features which make it easy fo play. 
‘With a Conn and the new simple 
instruction methods you play 
tunes in your first lessons! 

Get into a band or orchestra. Choose 
the instrument that appeals to you most. 
‘Then a whole new world of pleasure 
tand profit opens to you. 

FREE TRIAL; Easy Payments on 
‘any Conn—saxophone, cornet, tram 
et, trombone, flute, clarinet, etc. Send 
coupon for free literature. 


ONN 


stabs 
©.G, CONN, fd, 432 Conn Bl 


Gir, esd acd dei 
cof free sal offer a ——_ 


Cnstrament). 


There where the 
big fish strike 


Ares ge tec oie 
erVou've hooked abe 


i aa es ee 


6 Main Steet, Oot 


“Old Town Canoes” 


a _ 
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Restoring Old Furniture 
(Cond fom sae £1 


Fig. 3. How a badly worn drawer may be 
Dalie'up by gluing  seip to the bottom 


reganiless of the desire to 


ange. 
Tn repairing « piece with drawers, where the 


drawer slides have worn beyond their wel 
ness they may often be used by turning ther 
‘end for end and putting the bottom side up, ot 
shifting them from onc endl the drawer to the 


Mo whale sonra ale or wn po 
that the bottom af the draver chafes on Ue 
parting rail, the drawer end should be built 
‘up by gluing a strip to it, and then refitted to 
the opening. Figure 3 shows a drawer repaired 


in this 

Figure is clamp made from rough 1 by 3 
in, oak (erating umber). It may be made for 
afew cents, but is worth many dollars. Tt can 
be of any size to suit the particular needs of 
the maker, 10 no dimensions are given. This 
was used to elamp up the drawer end in Fig. 3, 
‘but several other ends were clamped at the 


same time, 
clamp with the 

that irregular work 

‘exerted 


ray be gh 
by driving pairs of 
side rail and the work. For narrow work, part 
af the clamp is fled in with pieces of board 
‘The wedge away from the set in place 
‘and hailed to a erospiece to, avoid slipping. 
‘and the work ix clamped to the crospiece to 
‘avoid buckling, 
In Fi mm the same type of work 
the use of metal clamps. 
ind may’ seem slow and 


HAR WOOD FRAME 
‘OF Ras ane Crosseueces Fas" 


Fig. 4 A camp such as those ilutrated 
copage #7. Ie t made of crating lumber 


unwieldy to one who has never used it, but it 
isnot. ‘The writer has several different. sizes: 
they save time and money, especially in the 
Thome workshop. 

‘Old dovetailed joints will become loose and 
“rickety.” “These should not be nailed until 
every joint has been disassembled, cleaned of 
accumulated dust and dirt, and glued (one of 
the best glues for all-round repair work was 
Gescribed’ on page S7 of Porctan Scumsce 
‘Mowry for January, 1927). If the old 
joints are Ioose enough to require nailing as 
‘well as gluing, use cut (Continued on pace 118) 


7 


ust 
Point the Camera 


Press the Button 
You 14 
Are Taking 


PERFECT 
MOVIES 


'S as eany as that to take mov= 
ies with the DeVry. There's no, 
cranking, no focusing, nodifficult 
rules to remember, With # touch 
of a button the scene you see in 
the view finder is registered for= 
ever on the magie strip of film. 


And DeVry-made movies are just 
as sharp, as perfect, as true to life 
as those you see in the theatre. 
For the DeVry is “Hollywood's 
Own" movie camera and its mov 
ies are made on the same kind of 
film professional cameramen use. 
See the DeVry at your camera 
store or write for FREE book. 
‘The DeVry Corporation, Dept.4-PX, 
IL Center Street, Chicago, IL. 


D 
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In Building 
Model Ships 


i 


When brads and pins are not 
small enough, when joints do 
not fit and when a filler is 
needed, when a tool slips, or 


when special 
necessary, use 


PLASTIC 
WOOD 


modeling is 


Ta the building of the, linper-ship | | 


many ways 
the, cracks between the seven 
of Minch board used for the 
Fe a Seod'in tae topes onpe, end 
crosstrees to make them secure to 
the masts, and in making, the 
warks fit tightly to the 
Wood was also used to fill op 
‘around the masts and bowsprit, 
for such minor uses as securing be- 
aving pins, pumps an¢ ings 
to the deck. Also for mo 
figure head and decorations,” 


For Home Uses, Too 


Plastic Word ticular 
value for many repairs, 
Which are made simple by this amar 
ing product. Free descriptive book- 
Tot on request. 


Iti waterproof, weatherproof and 
greaseproof, will ‘not disintegrate, 
fund takes paint, varnish oF lacquer 


Handles 
the STIS 
Pury 0B) 

1b, ean $1.00 34 Ib, can 35 ets. 


At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
302 Bolivar Street 


‘Canton, Mass 


Restoring Old Furniture 


tll ofa ength not more than thre ies the 


this cannot be done, they shoul 
‘enough to allow a small 
‘over them. Patching wi 


hecewary Yo. do ace’ naling, secret. tal 
tical be employed, One eto of ere 
fee mail follows: 


shay ‘of the wood hi ‘aoa Sena 
i 

Socio Rents 

Lene ae ec 

Seared i ti eet 

a 


Vth ordinary care this kind of 
railing may be done in the face of fine work 
tind be invistle in the finished job, but it 

uires a certain amount of skill, 0 it is good 
policy to keep im practice on scrap material 

‘Another inexpensive but. valuable clamp 
that the home worker can make for himself f 
shown in Fig. 5. Every shop needs at least 
three clamps of this Kind. ‘They may be made 
in'many sees, but a good heavy-duty: bar is 
of 15 by 2 in. stock. “Yellow pine, maple and. 
‘ak are excellent materials to us. 

“The head block construction shown at A is 
for the use of wedges, but the second method 
of head. block ‘construction, indicated at B, 
5S for a bolt, which passes ‘a counter: 
sunk nut. Hf the sceond ‘used, the 
Thole for the bolt should be the same size as 


‘This is the second of a series of ar- 
ticles that reveal the secrets of an ex- 
pert restorer of antique furniture. The 
next will appear in an early issue. 
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KNIVES THAT BITE 


R4548, 
$200 


NEW! 


A REMINGTON 
KNIFE FOR 
ELECTRICIANS 
AND 
RADIO FANS 


ITHIS new Remington Knife is 
just what electricians and radio 

rs have been waiting for. A 
knife for reat work, yet light ‘and 
‘good-looking. Can't ‘be beat for 
scraping insulation from wires, rake 


its edge a long time. One ste 
ivan Gieeeoe 
screw ever irom losing when In 
use, Nickel silver bolsters, brass 
a 


We cannot do justice to this knife in 
advertisement. So ask your det 
to show you the Remington Ra- 
dio Electrician's ‘Knife, Note its 
hard, handsome cocobolo “hundle. 
Test ts razoraharp blade. "Note 
the sere driver see how 
strong it is, You wouldn't sell this 
knife for ten times what you paid 
for it If you couldn't get “another. 
Knife No. Rasa8 ig a wonderful 
value for $2.09. If, your dealer 
hasn't it in stock send us his name 
land the price. ‘The knife will be for= 

warded at once, postpaid, 


Remington Arms Company, Inc. 
25 BROADWAY NEW YORK CITY 


= 
Exaile 
She ing ange ‘Satisfaction guaran 


‘Mods! Rrra Ca 331, Citzathe, Ona 
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i ctsadingty thin hana 
ith eelencite” precl= 


‘your money retired 
i une coupst 
a pay gat 


Was Bete 


zFREE if it fails. 


Give House and 
Garage Doors 
BANK VAULT 
Protection 


Put aDualey Keyl Combine 
atl Uk ar ar 
et 


‘SEA ARTS GUILD 
1730.N WINNEBAGO ST., MILWAUKEE, WIS. 
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The Mayflower 


(Covina om rae 52 
Sin thick. They may be ged and mailed on 
the Sortacr of the hull but are better abbeted 
Soto, that ix oct ingrooves They 
realy i sarfod together an shown Uy dotted 
Toston Biepeat Ste 88 bet est tect 
ter hehe! the whole ways onal throug 
it" Note that ou bel extend abore Baht 
fel potion atthe stern to meet Hit 

"Toe chit ditty bere tat the sem be- 
caus of the long: exteniing cuteaters I the 
Sciesies b hat out so flat Ue poet of 
the wend rune diagoaly along ie the whole 
can enon piose: Sore tay peer to mae 
Sad reba oon posse astospegeee 

ance the ply wel mii be el 
Shick ess ‘the rate cold be Npored Pe 
Siteater willbe Sell suppted when th ben 
fail ae om ‘The ea lor the tacks wer i 
tmay be prt a lt er ged GT ole forthe 

wLeting seal bo at before Srig. Gon 
Fiieprint Nort for these details) Do nt 
Jette knee extend any farther than shown. 


UR Dhlwarks and the sides of the fore and 
era castles will be in one pieces ‘The 
Ist material for this i theesp ond fr 
Myton thick, each 4 by 1745 in If this 
it available, thin straight grained pine wil 
dor thle wil rod lenny at the forwerd co 
Ifyou can obta ‘hick airplane stock 
{ely wood) 3 wi i i rte or 
this eed many olber purpores. 

‘_hiateve vite eat ante 
pave) no deeper than neces mm 
Te thould extend from the top, of the ifts 
dh the de ow sho. "Eat your ba 
frerks as shows on page 80, fea at 
Tends tallow forthe curveand fitting. Tes 
boat to tryout all parts in cardboard belore 

cutting the wood. 

Cut out the to eu 
dows and lve” cellales 
windows, 

Rerow ft Jat its forward edge 
Wows 8 and 7 and ine 8 und 04 emet bale 
ew ct sone in vod. with te 

ito conform to, the box 

re vue Fn of the ae, oS 
tie ‘Across tbeafter one pal 
tte bla with the sine, cer 

aft cut a pice tothe shape of the tran 
so eit stop end bottom edges beveled so 
that Te stands at the right angle. Cut ite 
ler ‘edge to the profile ef the sheer plan. 
‘These are Grmaly glued and nailed in postion 


NON a the bar: pe on a mil 
Nth eye et sg he er 
Serica sae ay eee 
{al and confor wil Hae 
[ii therm, 20 far as posible. where the wales 
‘ill cover the muilheare Leave the after enc 
tether ard arp, 
rom thin pieces of pine Bt the 
i deka with hi frward ees 
Lig ‘or more, beyond the ‘bulkheads, 


and three win- 
film baek of the 


and between 


‘and round 
"The deck plank markings may be scribed 
with a very hand pencil. They should be truly 
fore and aft at about 1¢-in, intervals. 


‘The longitudinal strengthening pieces, called 
Srstgufpion, bal chnrcktcrs seltan tas 
= aE 
patentee peepee 
te es 
Senet iy ae alte tore 
glued and nailed at the “ 
Pearl slatered 
Reseed oe ee hee are 
aft should be steamed and sharply bent to mor- 
peegheerngirprren get le 
Sep we ie woes Ss ae a 
sorte tee et ser ras ae 
sans 


‘The lower deck gun (Continued os nage 120) 


Fittings 


Ship Models 


Steam & Sail—Ancient & Modern 


santana 
Mali Se 
iowa 

acer 
Soi oy 
snnenya 


tings 


booklet, Schus Monais, 
shows exactly how these 


fitiogs Took, sizes, mae 
terials of which they are 
made, and prices, 


ag é 


Doors 
AND WINDOWS. 


en and is ma of 
Lone ln po ete 9 


Model Makers 


In Scare Mopars you 
will Gnd donens of plane for 
ships—merchant, historic, Na 
al; construction sets for sale 


rama 


igmerectog see ite ag 
a] 
‘rolling sack, tack and equipment. ti 
teed cate ria 
Raeceace ne ie font 


Send for Booklet “Scale Models” 
omiiraeeeteenr amt 
SES Sas 


SSS 
om 
y ding seein, 10 build, you 


ere tl ont 


Geotlemen:—Eadont 


24 for which pee ed me ae 
See (oats, 


Posie EAL 


‘iesgiarors for Wad Nakies tae 3 Yeats 


415 Madison Ave. Dept. MA 
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Sm BLADES 

save us money in 

two ways—by cut 

ting in half the 
number of blades tused on 
the power machines in 
our shops and by saving 
the time of the men out 
side on the job in replac 
ing broken and worn out 
blades. Naturally I am 
enthusiastic about Star 
Blades—I_ recommend 
them highly every chance 


1 get.’ 
‘When buying hack saw blades 
always look for the Star 9 on 
bladeand box. Millions of Star 
Blades are used every year by 
“Americas beat mechanics. 


rire ials 


WO CLEMSON BROTHERS, tne 


MIDDLETOWN, NEW YORK 


STAR 
HACK SAW BLADES 


ports may be indicted with Vauts or Stted 
ip ster anil beater dened or 
Tie upper deck ports or aT made 
pate Which kiwis wodgrekaped plot 
Pied ons on funy sbetict eee for 
pen: ths easly defines them, bat saves the 
ork of ting tices ith gums foie These 
PPtiom are shown on Blvpeint No. 85 
"Toraner the cad grain across the bulkheads 
and ster, Une food overage stead be Sted 
Xhne rained hendetsst oaks best Te 
‘onl & very tog al rome On eter 
fs need ene Vers nell Bos beer 


| Winget doe.” Th second may have double 


the middle. ‘The first aft, a, more 
Sots die RN sell Cor On took ee 
but clear of the ladders. ‘The after one should 
have a door in the center. ‘The doors should 
have neatly carved panels and trim. 


HE 

Meinl 
curves up nearly 
fctreen the bua 


bboand across the stern extends 
we the bulwarks at the sides and 
in. in the middle. It fits 

which are thea trimmed 


| ace border, and ‘below, the name and 
pbins. “It is the one part of the 

not Bs, wo above I eaved «Tue rom, 
Tadic) surrounded with a rope 

ib I carved dolphins that nfl the windows 
‘These details are shown on Bi 


intel the name i 
Fei'prevoulysttoed ack stained: the 
ta el ad whe, the re ad dephia dac 
freon ail the ground dock brown, and lightly 
SSraished the Srood to bring the colors 

‘Nest month we will finish the inside of the 
boaiwarksy make dock Stings, and’ do some 
coring 


How to Make Small Pulleys 


“THE, workshop ple fo ight work 
lors tenperey moet lis ost: nooo 
Ie can be nade from in ide taken frome prep 
ak cpa i of he sea 
His paced toptier form cos proored 

A washer i placed on each sie and 

delle through so dat the parts can be fae 
{ened with stove bolts: On pally more tha’ 
ort ibs diameter, 


Sod at steed ool giming ts eae 


together. —Enic B. Homers. 


A Better Home 
for YOU 


Te Rens Be Bul Homes 
Beteceaiy insert toceds 
ia 

Pee rage 


gn ye 
‘eh ory 


jome: 
aeeully 


a x 
sn ta et 
Tiaewbon bass 


Tank of he pee of gale to work ht 
une‘ ‘pout Stata nag hag 


ut 


Sultan’ dnaterial for“ 
Fr 


freon ow rah bale, 
hora, cupstana, ste sent Postpaid pun Teepe 
‘STO cent eck pcterra We ain 
‘Siustraction sets for ther Populag Beience 

he sorte gost femous ea 
Rreutifl Fipine Cloud, te ware 
‘atalng bdo starting your sade 


MODEL SHIP SUPPLY CO. 
Dept. A NAY. 


= ees 


th 
‘eo ar Our 
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Power Unit Built 
at Low Cost 


ecesary to Inve a cancle cabinet. The 
type of cabinet has absolutely nothing to do 
with the corrvet operation of the electric re- 
river. If you prefer to mount the electric set 
in a standard type cabinet and place it on 
fan ordinary table, you can put the amplifier 
‘and power unit ona lower shel, 

“The amount of heat developed by this am- 
plier and current supply unit is not nearly 
S0 much ny that produced by the high power 
tunit described. last month. However, some 
‘ventilation must be provided for, and while itis 
not necessary to ent out the back of the lower 
compartment, you should hore w row of holes 
in the back near the floor of the compartment 
‘and another near the top of itso that there will 
be a circulation of air, Use a 34- oF 1 
‘augur bit for these holes 


DNNECTING the electric set to. the 
aad power unt 

he Ig hoe 
the star camped ner the prope 
Poste on ‘the transormer 
| ASvolt and O0-volt leads are brought 
down to the binding post thus marked on the 
tnd the Plead is brought to 
‘Keep this wire away from 


the electric set and place 
O'Uxe ber tube in socket Gr Puta (pe BIT 
feetifer tube in socket SI of the power unit 
tind put UX 171 power tubes in moekets 38 and 

Make sure that the sviteh on the end of 
Ah, car ure i the of 

oition and insert 

ther cord from ta 
clectic light socket. 


‘KE a last Took around to make sure 
that you have mide no mistakes and 
then throw the switch 


in, in which case the music will be heard. It 


the off position and do not turn it on until 

Staley ae 
exer touch any part of the power amplifier 

‘and current supply. wnit while the current és 


Sie anon nacaskco men 
Note Nae ve Tage - ifier tube gives 
i cet a open 
riers prone eu cena! ees 
see see en enone dite 
Se charts irk 
ole terit pit d 
from the socket ht after you turn off the 
rience oan 
lly malo 
pair 
ro 
BEN cap Reg eg pe Roto 
Praciee ergy Ringe fen 
He fess lt” Pe 
ihe glen gettin 
ints ce reese aera 
precy pheh gece 
Peers an ee 
Ss cere ae, Tae es 
to its plate, the C-bias is ten volts and the 
plate current is 424 milliamperes, 
nr ey 
ress . 
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HAMMARLUND 
PRODUCTS 


BUILD WITH 
PRECISION 


| The Famous Mid- ‘4 Mluminated 


line Condenser Drum Dial 
2. Radio-Frequency 5 Equalizing Con- 
Choke Coil ‘ u denser 


Flexible Coup- 5 
3 fle be 


L 9. 


Hammarlund Precision Products are oficilly sp 
for most of the popularcustom-builtcircuitsof theseason, 
‘There are many reasons why you should 
he lead of radio's moot succesful 
designers and build ih Hemmarlund Parts 
forken vena, 
HAMMARLUND MEG. CO. 
424-438 W. 33ed.St. New York 


Gor Better Radio 
ammarlund 


PRECISION 


PRODUCTS 


Auto-Couple 
6 4 


If Your Dealer 
Cannot Supply You 
Write to Us 


‘on the end of the | 


a he 
‘Godcrealae Wri Dept, 
SAMPERITE 


‘AMPERITE 


‘The"SELF-ADJUSTING" Rheastat 


‘Build your oven seith ‘RASCO” Part 
Aad Soelty Ca. S6-P Par ce, New York NY 


EVRY -USE Electric 


fag Pat 
Motor Attachment. 


repr Wal 
fhe, "fer for" Pate 


Keevernina’ ‘ie henge the Bory Uae 


pally heh nt dee wnall athe ay 
Pay sine “rad ‘ironing machines 5 


ther bow of ot 
ie scent 


ee, Ata sie directly on motor 
2 dy, no belts palleye ne 

atade at inher en cl lin Bec eith chine cast 

Eonar etree och drileburk 


Fe 
United Electric Motor Co. 


378 Da Centre Street 
‘New York 
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Quality Radio Products 


o In building the 
Popular Science Electric Set 
described by Alfred P. Lane 
the following AmerTran 
radio products are used:— 


1. AmerTran Power Transform= 
er, Type PF 281. This power trans- 
former is designed to operate at full 
loud continuously with a very low 
temperature rise, It supplies exactly 
the voltage specitied by the tube manu 
facturers. A tapped primary allows you 
to adjust for differences in line voltage. 
All center taps are at exact electrical 
center, Price, $25. 


2. AmerChoke, Type 70% This 
AmerTran reactance is designed to be 
‘used in the first step of filter circuits 
where an inductance of 20 Henries at 
125 maa. is required, as in the power 
circuit described by Mr. Lane. Price, 
$6.00. 


3. AmerChoke, Type 854, is simi- 
lr to AmerChoke, Type 709, except 
that its rating is such that it has an 
inductance of 50 Henries at 50-1. 
‘and is designed for the second step ia 
filter circuits such as the Popular 
Science Electric Set, where such a re 
ractance is required. ‘Price, $6.00, 


AmerTran Tapped Resistance, 
R400. This resistance, used to redice 
the high voltage supplied to the plates 
‘of the power Lubes, to voltage suitable 
for the plates of the other tubes, is 
specially designed for this purpose, 
Price, $7.50. 

Other AmerTran products used in 
this popular circuit are the AmerTran 
De Lunt first stage audio transformer, 
($10), AmerTvan. Input Transformer. 
‘Type 51, (15) and AmerTran Output 
‘Tramsformer, to work out of 1 pair of 
UX 210 tubes into a 2000 ohm speaker, 
Type 152 ($15), or the Type 271 Out. 
put, the primary of which is matched 
Toa paic of UX 171 tubes, and its sec 
ondary to « 2000 obim speaker. 


‘Send to your nearest anthor- 
{= dmerTran. dealer, or 
direct, for full inform 


AMERICAN TRANSFORMER CO. 
177 Emmet Street - Newark, N. J. 
Transformer Builders for over 27 Years” 


POPULAR SCIENCE MONTHLY 


Power Unit Built 
at Low Cost 


(Continued from pace 121) 


‘miniomum hum in a quiet room with the 
loudspeaker elose to your ear. Set the poten- 
tiometers R2 and R3 in the power unit so that 
the contact arms are approximately at the 
center of the windings and slowly turn the 
‘contact arm of Ein the electric set until the 
rum is as weak as Then adjust 
potentiometers R2 and 3. You will fnd that 
the adjustment of these two potentiometers 
isnot at all critical. 
The nest step is to adjust the balancing 
condemns Ct tnd CS in the ek et 10 
‘of the squeal. “This procedure was de- 


SSibed last month It i exactly the same no 
matter which power amplifier and current 
ly unit you use. 
fou must use a wooden serew driver made 
up from piece of wood that has been slotted 
land a metal washer forced into the slot and 


degrees and 
possible.” Put the 
‘Slowly turn the 
CF ni 
Strike a point where there seems to be a radical 
‘change Im the squeal—a broken oF fluttering 


fleets Put the top on shied Ni and remove 
the one on Ne. Turn the adjusting screw 
of C3 unt 


‘can't find 


the sett 

‘Wine the adjestnents are 
receiver. wil require ‘no. further 
Sot theft sretally ie ut nd 
{abe replaced, And as the tubes ae rated at 
Yo00 hours of service, this means that you 
probably won't have to touel the set expt 
{turn oad of and tne for at a 


"if you encounter any dificlies, ether 
tothe dea of the omtrction, wiring and 
ration of in obtaiis rs 
explain your troubles an‘ clearly a pouble 
jn'n letter adldremed; Rastio Baitor, Forcian 
‘Seuce Mowrmiy, 250 Fourth 
‘York: 


‘Avenue, 


Simple Holder Aids in Gluing 
Ship Model Ladders 


NSHIP model 


Stronger joint.—Cuaetos F. Guvcx. 


ALLWIRE 
RESISTANCES 


Radio receivers and power units are 
now s0 perfected you will not want to 
replace yours for a good long tine. 
insist on resistances also 
have to be replacrd— 


hheat radiation surface, they do not 
heat up, hence are permanently accu 
rate. Long life assured. 
A Fall Line of Variable, Fised and 
ypped Resistances for all Radio 

Purposes, 

Write for compere Free Truvolt 

Resistance Circular 
Dept: 4-0, 
195 Varick Street, New York, N. ¥- 


Send for Free Blue 
Print of the New 
Victoreen A. C. Circuit 


Victoreen “112” Audio Unit 
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Tool-Post Grinder 
for Your Lathe 
By J. Carroll Tobias 


VERY mechanic who owns an engine 
lathe and attempts anything but the 
most el 
need for a tool-post 
grinder is often a necess 
‘odd-sized reamers, forming tools, milling 
cutters and other special tools, as well as 
mandrels, drill-chuek arbors and the like. 
‘The grinder illustrated was made at 
‘small cost for a lathe used in an experi- 
mental laboratory. A small 110-volt uni- 
versal motor, former! 
working model, was 
the four fect usually sup 
bolts, it has two projecting lugs for hori- 


‘Tool port grinder with fine -rit wheel st 
Up for fnshing » hardened lathe center 


tal screws, ‘This complicated the 
if to some extent. 
he shank a piece of 34 in, square 
cold drawn steel was chucked in an inde 
pendent jaw chuck and tuned down 
at one end to34in.and threaded 34 in.-16. 
‘This was held in’the tool post and the 
motor spindle ends were supported on the 
lathe centers; then, with the mounting 


drilled and tapped to fit 

h was screwed in tightly and 

” fast to insure rigi 

tor shalt is % in. i 
of 36 

reamed to 5% in. 

and a shoulder’ Us 


distance long enough 1 accommodate the 
thickness of the wheel plus a flange any 
nut, ‘The shoulder was then threaded 3 

16 and the body drilled and tapped 
for two No, 8-82 set screws for fastening 
it to the motor spindle. 

With a3 in. diameter wheel at a motor 
speed of 2,500 R.P.M., the surface speed 
of the wheel is 1,063 feet a minute. At 
this speed a fine-grit wheel will produce a 
beautiful polish on hardened steel, and 
work can be performed with extreme 
accuracy. 


Ware mixing small quantities of chem- 
iccls or paints in the home workshop, 
‘you can improvise a measuring glass from 
‘a glass jar or tumbler and a rubber band. 
When you have decided what your unit 
of measurement is to be, put the rubber 
band around the glass so that it will be 
‘ mark for duplicating the measurement. 
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STUDEBAKER 


Thehsuwedath Save30050%! 


the famous 
Extra Thin 2iciSrtas nos Seetrpeee oe bana 
“ie Poe ca Tea a to 

onic 


QA Jewels this of itt Just $1.00 down bri 


Fa erat 
Slept 

Saat eee ay 

Mail Coupon for 6-Color Catalog! 


us send you a coor af cur beautiful ew Beolor eal 
‘cometete i Heal 


sae 
ap Tasch Grins en Sah 


cabelas cere Sek 
Sees 


jet. Tame limiced- 


‘Fi orsaey ehh orale et lame 


a 


as vrh dns cer 
‘sie sae eee oy 


J. D. Wallace Co. 
Eaten SEY ea Whee and ala thin, 
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A brand new Lindbergh—How 
He Does It 
dress for (Coil fm mat 1) 


those are part of the program of promati 
able iterating Ht one the curt 


your Som Ol eich Slated ee 


present home 


"He'd have been talking yet if we hada’t pone 
away and Kft hin,” one of his fends tld me, 


made good as new 


Just mix Rutland Patching 
Plaster with a litle water-Then 
fill the erack or holes Your 
‘wall is.as good as new! 
Rutland Patching Plaster 
atch thats as 
ing asthe wall self. It will 
not crack, crumble, shrink oF 
fall out. "And it's 0 easy to 
apply-—no muss. or” bother, 


Lindbereh 
he seemed completely happy was when he wa 
setting into his plane to start off on a fight 
finy flight,” Casey Jones, Veteran pilot and 
head of the Curtiss Aviation Service, told me, 
“The doesn't feel at home or seem at case a= 
where exrept in the air.” 


'HAT'S just it. He isn't at home any- 
Se cae Oe ie sh OR en al 
TA oe et nt 
se ape eae 
ae 
oe 


ADD BEAUTY++, ADD VALUE 
SAVE PAINT +++SAVE FUEL 


[2% CrcoDint Stained Shingles rghe 
‘over the old siding or stucco of your 
present home. Re-roof with them, too. 
Corts only a jittle more than two thor 
‘ough re-paintings—actually pays foritself 
in 5 to 7 years in reduced upkeep. 

Saves paint—because Creo-Dipts are 
sclected, straight-grained cedar shingles 
thoroughly weatherproofed in advance 
with preservative ereosotive oils 

ay 15% t0 
by adding twocomplete 
‘coats of additional insulation, 

Mail the coupon today. Or, ask your 
umber dealer about genuine Creo-Diptss 
for 20 years endorsed by prominent archi= 
tects and builders. When you buy, look 
for the name Creo-Dipt on each bundle, 


CREO-DIPT 
Stained Shingles 


vigation, lari 

tout weather aod 
ting pictares 

‘lds a that he would 


PRAYER 
rs 


i ale ect 


aw Cron ip homey aang 
rhcty ni bomet ebetied, ooklet. 


ding [] Coveting stucco 
Ej matiognew 5] tome 


snore [A definite program for getting ahead 
financially will be found on page four 
of this name. 
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Lindbergh—How 
He Does It 


when you've seen as many planes and pilots as 
Thave you know without a img Fou 


Whatever the Wright people think 
arg to be don, gp ahead wal doi 
‘can spot an-expert when he mocts 
and hel do Rint the expert tele him Tha’ 

how he got by over ia 

fie He spoted Aad Herik for 
fam expert and It him tell him what to do, and. 
ihe knew Morrow in Mexico for an expert, t00. 
Te tales a fellow who's got the stuf kx him to 
recognize expert advice when he hears it and 


tetore he 
rm Commande Bd vein 
‘eho were plan cron the oce, 
fared ‘Seeace 
tinental tour he had prepared inthe same way 
Baal dt ores pretation fr hs 
touthern flight. He began to prepare to go to 
Tatin Amerie within a week afer be returoed 

‘Pars, An when be started he had every 
ferap of available weful information. 


ON thie ih rr St tet 
Soaked he eeu Ri aoe aoe 
he ea tat hs gould Ta 

EAE. BRE Ind are out the srs 

i er Linden ind ured out 
Alen ote bopenngs Cat wr oe so 
Eiere sean cs Gael sles 
Aue any ne het ed 
than compensated for by the 
a cpg i ad 
erie scl aadteag atts 
And he had practiced keeping awake, too, 
Ae a et ned ala te 
fist Ses & Bose mgedaceis be 
‘ar Cn out tht or res 
ad spre mene an 

so haem aes tes toe? 
Ate a ae ot at 
Might co ie 
Fant alice Westhe B 


rove sch 
fing to Centra 


“Sid ee Multo, 


"He learned how to take care of himself and 


and if anything ing cam tench a i recat 
fan emergency i's the air tai sow 
‘ind slet on the wings doesn't mak any differ. 
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The Moder Gufs Wonder Shop 


mee 
ashe Later 


Sea eaed 


can Semanal 


oe Complete Only 
an 10! 
pe =F tesa 10 Div eT 


mee eR °pceneiae Rea ne 


and ete 


Ready? © 
Of Course! 


CARTER 


Adapter Harness 


for converting 
battery sets 
to A. C. Tube 
Operation 
Without any structural or 
wiring change in the set. 
Change can be made in a few 
minutes. Complete, elimi- 
nates “C” batteries. 
Write for illustrated folder 
giving full information 


‘ence to them. ‘The mail must go on schedule 
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Copeland 


On Elect 
REFRIGERATION 


Protect 
Your Family’s Health 


—keep your food in a Copeland! 


Science tells us that foods must be 
kept in a dry atmosphere and at 
‘a temperature thatis constant= 
ly below 50° Fahrenheit im 
order to check the rapid. 
growthof bacteria, 


Y id 


A Copeland Dependable Electric Refris- 
meets these essential condi= 
“Gone exactly, for the air within a 
Copeland is always dry and the 
temperature is automati- 
‘cally held below the 
danger line. 


There are other features, too, which 
recommend Copeland — a model for 
every type and size of home... prices 
tas low an $195 at factory... easy pure 
chase t sshelves placed to re~ 
quire no bending . . + double-depth 
dessert drawer... cold tray for chill 
ing food or storing ice cubes... 
no insanitary drain pipe « « « qui 
‘economical operation « 
nificent new de luxe models 
in six optional color 
‘combinations. 


nN? 
Iie with your Copeland 
the attached coupon 


for free illustrated booklet showing 
the complete Copeland line of 


‘healthful, dependable elec~ 
trie refrigerators. 
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How Do They Know 
About Atoms? 


(Continual ftom paw 48 
‘Too, he can make an excellent estimate of the 
distance between them from his studies of 
| the frequency with which a radioactive pro- 
Jectle ke a radium ray collides with them, & 
Elson that actually ives a vaible Bast 
Tight. Tamediately he can get out his pene and 
ppt and tll you the nino the ato ital 
i is the chembt, ngs the 
‘toms against cach other, “All he requires = 
the relative weights in which the atom of the 


toa ae 
here is the relative weight of the atoms 


tabla ted the satan Bet 

‘what does the inside of the individual stom 
ok ike? 

‘Suppose we had 

look farther into the 

itiell, "Let it be such # giant among miicro- 

scopes that it will magnify atoms ten billion 


times. 
WEST pee ee? A miniature salar sys 
tem of planetary “eleetrons,” miniature 
satellites, revolving about central sun, We 
Took again and see between the electrons a 
the central nucleus great dreary wastes. of 
mak sen, rater even than the pues be- 
tween the stars in the heavens. Into th 
cleus is cromded practically all of the atom's 


"That is the modern conception of the 
we have never seen. Por years. we be 
it was the smallest posible indivisible particle 
‘of matter. “Now we know differently. 

Por that we have a whole Fine of experiment= 
fers to thank. Sir Ernest Rutherford led the 


Accord to spew forth reformed atom of helium, 
‘an entirely different clement. What was more, 
hhe wed the flying missiles to bombard and 
wreck atoms of familiar substances, thos becom 
ing the first hundred percent alchemist. By 
Knocking atoms to pieces with the big gu 
of radiuia, he discovered the “proton the 
‘tom's nucleus, that finally shattered the 
idea of an “indivisible ators.” 


Meanwhile Thomson actually weighed the 
lectron by observing its swerving fight on an 
‘leetric tube. And Rutherford showed with his 
‘exploding radium atoms that all electrons 
tvithin atoons must be whieling so rapidly as to 
reach, at times, velocities as high as ninety 
three thousand miles @ second—balf the speed 
cof light itself! They must spin in orbits around 
the nucleus, like satellites, since otherwise 
they would fall into it, 

into the un, 

‘when itselectric charges neutralised each other. 


"ROM this brilliant work and his own as 
well, Niels Bor harmonized all existing 
discoveries in one masterly mathematical ex- 
planation of the whole structure of atoms —the 
ti at ith few chenes it w 20 

cl. Milikan and others prove 
Bohr's conclusion that all atoms, like those 
sitive 

IP cect 


the atom is of iron, phosphorus, 
many years it was believed that every element 
‘was distinct, unique, like nothing else on earth, 
‘Now we know that all the elements are second 
‘cousins to each other, differing only in the num- 
ber of the particles of which they are made 
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Dubilier 


CONDENSERS 


For High 
Voltage Circuits 


Dubilier condensers are 

specified in the new Popu- 

ber Science Electric Radio 
te 


When building a new pow- 
er amplifier remember Du- 
bilier type 904. Or you 
can also use type PL-666 
and type PL-667—1000 
volts D. C. rating, supplied 
in either 2 mfd. or 4 mfd, 
This arrangement 
permits greater flexibility 
from both electrical and 
mechanical assembly 
standpoints. 


Type PL-666 
2 md. eapactty—1000 
vols D.C 


©. 


Type 907 


By-Pass” Purposes 
Electrically Ideal 


find full inf for is 
Dubilier Condensers, 


Dubilier Condenser Corp. 
4377 Bronx Blvd., New York 


Dubilier 


CONDENSERS 


April, 1928, 


Fontaine Fox Insists 
He Is an Inventor 


‘which the Skipper could measure the depth of 
the water in front of him without leaving his 
platform and before disaster had overtaken the 
far. ‘That was comparatively simple and im- 


cy ab ve ever cp in 
Uperation showed the meas prop 
riy graduated, act at right angles from long 
pole esiqned to be an extension of the Skip: 


ent of mye 


Thad the Skipper eal 
‘uv old iron bed from the Toonervile dump ia 
Order to give his car a fender, 


just a comic drawis 
of th 


So had 
Iassenger that 
ing it heavier than they ok 
‘American factories the workman who 
‘ich a nimple laboring device would be 
evar wth a bonus Atoter devi 
evolved: by. me, to aave_ the ‘SKipper 
trouble of stopping the ear during slippery 
‘weather and walking abesd to throw ashes ox 
Tie rails was juntas definitely an iavention as 
the first croaked stick used by some primitive 
tn to breathe toll was the invention of the 
Plow. 1 worked out a wooden tongue with = 
{rout arm at each end of which was 


‘renal hod. Reins held in the Skipper's hands 
énabled him to throw ashes and cinders on the 
rails, No one has offered to pay me any 


royalties on that one, but T did rece 


‘ago. This i 
fan electric torch into the handle of his wm- 
bella 90 that he could keep out of mud puddles 
have one hand free on rainy nights to 
his bundles. These are being made 


ipped 7" 
3 cart by. pushing it into ditehes while 
ndedly Woking over ber shoulder at 


the lnadsome ee man. drew cartoon whic 
txplated the device ike pofewor’s wi hed 
{imal to compensate fo hist mind 
i ie yf pe 

thts for at the en pe 
Tied in tut fo has a 


rolling along as a leading fifth wheel until the 
‘rofessor, with bis nose in a book, approached 
‘1 curbstone oF other sharp depression. Then 

re drop of the fifth whee, without the 
ighteat jar to the baby, gave @ severe and 
imonitory yank to. the thin arm of the 
professor by means of a rope attached to the 
‘upper end of the weighted rod and fed back to 
the professor's wrist over a trolley pole secured 
to the front of the baby 


‘asa cake pan adjusted to 
len leg to keep it from sink- 
ing into the snow, but down underneath I 
cherish a sense of Kinship for all those inven- 
tors who file their discoveries at the patent 
office. Even if mine, instead of being patented, 

copyrighted, stl as Tit at the begin- 


man inventor. 
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~\try one of thi 
new 1928 ~> 


Johnsons 


JOHNSON HAS GIVEN WINGS TO WATER TRAVEL 
* =a 


| 
Modern plumbing 
comforts for 

unsewered homes 


Enjoy the comforts, conveniences 
and health protection of a modern 
toiletand bath in your country home 
‘orcamp. The sewage disposal 
bem can be solved safely, eicicaly 
and economically with 


SarEquip 
SEPTIC TANKS 


pe follow the U.S. Public Health ‘and 

nce specifications. Absolutel} nsec B 
dependsble~—no Bileres emong, || Done eyttte Be 
thousands in use. Easily installed. 


Play Your Way to : 
Social Popularit 


PROMINENT. No 
YOU CAN BESOCIALLY PROMINENT. No 


“Sour and pisytunes the fot 
nd 


item ely places wih 
iat goed pays 


Before You Order Any System 


CHEMICAL TOILET CORP. |) 
S 887 E. Brighton Avenue 
Syracuse, N.Y. 
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eae 
used to this 


BOVE, you see the stern view 
‘of America’s favorite out- 
board, the Mullins Standard 


I's a characteristic view. People 
‘way more than from 
So, unless you 


any other 
want to spend y 
ing ache aterny of other people's 
Se “ Hawks, you'd better order 
yours now. 


‘This view is also an excellent way 
to show youths 


Mullins ‘boat is equipped. 
the heavy, well fastened framing 
‘This, with tacoveringof corrosion 
resin, Aric plates ves ou 
sand years of nrenucustervice 
Ties tons Snacking, rorings rant 
Ioeging or drying oot and without 
the annual overhauling that 
‘wooden boats muse have. 


‘And as for speed—ae wo mid be 

i most people see of the 
Sok ints ern “Ifyou want 
more speed yet you can. have 
this wonder hull la glisteni 
polished aluminum, 


But here we are, close to the bot- 
tom of the page, and we haven't 
told you the half of it ‘4 
better send for the handsome 
new Mullins catalog today, now! 


wecan | 


MULLINS MANUFACTURING CORP, 
300 Depot Street, Salem, Ohio 
Gentlemen: 


oy {haya opr of yous fa onl 1828 
Liters Senin Sian 


ee 


Name 
Se @No. (or RED). 


MULLINS 


MANUFACTURING CORPORATION 
SALEM, OHIO 
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Skyscrapers Built 
While Tenants Wait 


(Continued from page 81) 


sore than 250 sec pillars which snk int the 
reek fifty fect below the strect 
Hema, tn was the restion of «sy. 
scraper on top of an exiting buing—a feat 
Sccuplched’ in the sonstfecion of a pew 
‘Trav Insurance Building at Hartford, 
Conn, Since the old building was not sturdy 
enough to support the weight of the skyscraper, 
four immense, columns of concrete 
were inserted through the Beart of i, fom 
Tondation to roa “Upon thee commas was 
Inid's powerful cantilever trum, and from the 
Arima rose the new tower, os i resting 00 
brig. so thatthe two buildings appears one 
So cl and neatly are they ine hn ol 
an eighth of an rates ti ot 
top weight from the wesker structure below 


INSIDERING the hereulean labor of build 
ing skyserapers, the speed with which they 
ie wems almost miraculous. An old building 
‘vanishes in a few weeks and in its place is a 
sping bole. Then, in a few months, a skeleton 
@F steel limbs to the sky. Masons add flesh 
‘and skin of brick or stone, plumbers and steam 
fitters provide veins and arteries of steel and 
bbras, electricians string nerves of copper wire 
‘The seeret of this speed lies in. scientific 
planning. Materials are assembled at the 
Spots where and when they are needed, and a 
‘quickly fitted like blocks into the scheme by 
Shotsaed worker re 
Avtecond for speed still unsurpassed in N 
‘York City was made with the new Murray Hill 
Building at Madison Avenue and. Fortieth 


FE iberty 
‘The rently completed Paramount Building, 


the world's langest theater building, at Forty 
thind Street and Broadway, went up with 
marvelous speed, although the job required the 
heaviest trusses in history, and the builders 
had to send to the corners of the earth for 
special materials. “The towering giant was 
completed in leas thant year. 


‘HE site was that of the old Putnam 
Building, ‘nnd the very day 
moved out the wreckers start 


difficult and dangerous task of placing eight 
enormous steel 


— 


‘accomplished by a huge 
traveling crane. In all, 10,000 tons of steel | 


tere placed and made secure hy 400,000 rivet 
“Tien ft of the tetera abet Ts 
office, tower, thirty-five lores high, 
‘eared by an army of move than 1200 men. | 
Every new skyscraper i a. challenge to | 
ingeeally. Tt bs cls s fisckating advent | 
tot without its thle and hazards. Not hg 
ingo a derrick was lifting heavy’ tee girs 
IB pe or te wen sry Bae 
serge Tie’ cathe ns mince 
seins, mre than two fons, taped and 
Seeking on sical beam aad ‘eta 
es to cath. Fi in 
Such severe accidents, however, are comy 
ely rare nowadays, even on the most ifi- 
cult and hazardous jobs. ‘Tbe combination of 
‘peel ant fey alisied ip te scence of 
scraper bwldiog is one of the wonders of 


‘ur das 


April, 1928 


A handful of 
daylight 


A good flashlight is worth an- 
other pair of eyes. Especially 
when there’s a neat little re- 
pair job to do. It hits the spot 

bright, white light. Noth- 
ing like it for investigating the 
“innards” of a radio set, 
trouble-hunting around a ma 
chine, solving mechanical mys. 
teries’ or just plain tinkering. 

And don't forget that to 
make your flashlight a real go- 
getter, load up with Eveready 
Batteries. They are brimming 
with life and power and sure- 
enough LIGHT. 

Get the flashlight habit, 
Work with a handful of day- 
light. And always use Eveready 
Batteries—the same make that 
you find on the best radio sets. 


migacacore 76%) 


Badvcational, entertaining, his 
fine microsvope eips all to 
now life Unat can't be seen with 
‘unaided eye, ‘Tiny’ Insects lok 
Tike monsters, Plant and 


Eiiaaefree 
‘Wollensak Optical Company 
855 Hudson Ave. Rochester, N. ¥. 
METAL 


EDWARDS Xoors 


LAST LONGER LOOK BETTER 


#i\ SAVE YO! 
N SMONEY! 


‘Ape, 1928 


Wonder Stories 
in the Making 


(Continved from paue 1) 


Hindustani,” he said, and he phed 
‘them all.‘The sound of long “iis not a pure 
yowel but a diphthong composed of the broad 
“a"*and the long “e." 


HE. potato may. prove to be the world's 
reat source of rubber. ‘The best synthetic 


rubber thus far produced is about equal to the 
best grade of reclaimed rubber, but. the 


CHUNKY, broad-shouldered and, some- 
what wentherbeaten 


wan who sailed the 
for aberrations in 


las H. Heck, chief of the Division of 

Magnetism and Seismology of 
the U, S. Coast and Geodetic Survey. ‘There 
was a slight quake at the time of the 1927 
flood, he suid. 


Tangy and. stoop-houldered Ds 
Dunlap, Professor of psychology 
Hopkin ad habits ar bt formed 
by repetition, but by attention, anticipation o 
desire; their repetition may’ be used to eure 
ist repeat the objeetion- 
the direction of the pay~ 
chologist istinetly thinking tha this 
sry repetition will help hima to rid 
self of the habit, In his own ease, Dr. Dunlap 
‘cured hitmself of the habit of writing “hte 
instead of the’ on the typewriter, by deliber- 
ely writing & sheet or more of hte" while 
reminding hmself that was something he must 
not do. fle has used the samme method to eure 
thumb-sucking and stammering and expects 
to demonstrate its power to. overcome other 
habits due to emotional maladjustment. 


“TP COWS didn't Hike mustant we'd have 
‘no movies,” it the way that Dr. C. E. Kk. 
Meer introduced the latest siete discovery 
in photography. Films are coated with & 
atin emmlaton containing 

expe, but heuer Bromie wold 
record the photographie image i the gelatin 
Pile analyzed the little specks of 


the gelatin Tt goes into the skins of 
the ‘animals because they eat plants whieh 
‘contain sulphur, such ws wild mustard; and 
that's that. Dr. Mees isan Englishman with a 
Homan now and a sense of humor. He is 
director “ofthe Eastman Kodak research 

i his fellow chemists at Nashville 
‘vice president of the 


‘white Indians” of 
‘These members of a 


nos, but without the pink eyes of 

Under the rules of the tribe, 
‘are not permitted to marry” 
‘The white women may marry the brown Indi- 
ans," ‘The scientific interest in them is due 
to the fact that this white coloring i= heredi- 
tary, und students of genetics want to find 
‘out what causes it to ‘be transmitted. Dr. 
Harris's work as divector of the biological r= 
search laboratory at Cold Spring Harbor, 
Long Island, is the study of eredit 
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FA 
‘Youcan buy this hi 10 
NOW fora low as 30 


oy 
‘eae otk 
A&e od Bookcase 
for the price of a good book 
SZ 


A Great Strap Watch 
MAN O’ SPORTS 


pigs BN ear | ‘ll 


xe T 


‘Si'Preutacd lates entre ote ae es 


SECTIONAL BO LeU 


BOBS ELT 93,60 PT Gatnesarorerso0 soo ner 
PO reaper led deren 
Yee tetas 


[PEAVERWIRC RAE SO 


‘este 
ale es Be cortendinaly 
Sh his saving TO YOU. Wee fr 
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SEES |A House Ha’ Its Face 


‘The Disngwthed Howe Bete of Fe Brick 


9 
¢ SO Ss SS 
Build the home of 
your dreams 
—send for these helpful 
books and plans 
"The Story of Brick”- attractive: 
booklet with beautiful illustrations at 

modern homes and chapters om 


ters as Comparative Costs, Basie Req 
ments in Building, The Extrayagance of 


Cheapness and kindred subjects, Sent 
foo on request. 


128 designs of 
tinctive in design, 
‘convenient in floor plan and econom! 
to build. Four booklets showing 3 
room, 5-ro0%n, 6-room and 7 to 8-room 
houses, Each 25 cents. Entire set $1.00. 
"The Home of Beauty” contains 50 
‘two-story, six-room houses, submitted by 


“A New House for the Old.” Stop 
repairing and painting by veneering the 
‘old house with beautiful Face Brick. 
‘This instructive booklet sent free. 


AMERICAN FACE BRICK ASSOCIATION 
2157 City State Bank Building, Chicago, I. 


FACE BRICK 


‘requires no paint oF whitewash 


Sport Bodies for Fords 


‘at FACTORY PRICES! 
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Lifted 

(Cetin fm na 

‘The surface was calcimined, painted or pa- 

Bet eg ae 

edt er lect ethont 
plstring” 

‘And ow you have it ia plastic paist.” 
Eescigy Te pol om ts peer ith 2 
trowel instead of a brash is done without mess 
fa pena a hae feed 
istrefi ht ges ht 
: peciod Varios thn wet ts 

the Everett house, The walloard beneath 
pecans Ser, hick hn inslstion value 
Restos pote fenton te into pce sd 
rere opti OF eps eer oe sae 


wwallboards of merit which can be given a 
similar finish with plastic paint.” 

“Were there any. problems in regard to the 
heating system of this house? 


ING very important. The owner 
"complained that's certain radiator dad 


Alone at the ih 

"Yes, indeed. en tear down a 
chimney at the beginning of cold weather and 
have » new roof put om in the midst of the 
rainy season. ‘The consequences may’ be disas: 
trous. It is a fist principle to put on. a rool 
first and to close all openings immediately, 
then With inside work. In the case we 
fare discussing, work was begun in early sume 
me, Al openings were covered ih rater 
‘proof paper at the end of exch day. And an 
Extra force of mocha: 
speedup the eritical parts of the job. 

Bids on alteration contracts vary widely, 

do they not? 

‘That is true; more so than on a new build- 
ing. This is because alteration involves more 
luncertain factors, both in labor and materials. 
‘Thos an sleatiog timate ay be Hal 8 

ont 
Sic side The evoer hoc nt Ue dococaged 
by the first estimate, for the next one may be 
‘8 third lem’ 

“How long did the Everett job take and 
what, was the cost?” 

“Two months, and about $2000,” replied the 
architect. 


veas not 20 fad for dll 
fasta ft the sxery ofthe 


=e 
of America. me 


Chicken Heart Still Alive 


BIRTHDAY party was recently held at 

the Rockefeller Institute in New York 
City to celebrate the sisteenth annivenary of 
{the famnous bit of chicken heart tissue which has 
been kept alive since early in 1912. Each da 
the heart is bathed in a special preparatio 
known a5 “Ringer's solution for forts-live 
seconds. ‘Then its treated to.a meal of chicken 
plasma and chicken embryo extract. ‘The 
Plasta is chicken blood with certain of the 
Cells removed. 

When the sisteen-yearold tissue, in the 
plasma misture, is placed in an incubator i 
‘doubles ia size in forty-cight hours. If left 
to grow unrestricted it would soon occupy 
‘enormous space. Parts are cut off each day to 
provide material for experiments to determine 


tmot favorable codons Tore 


four remarkable 
tin elinder 


A 
oS ee 


iy 8s 
oe 


Rlemin “6 HP 3 
‘Ritow towne el for Emly 
pee 

ras eaten os 


EVINRUDE MOTOR "« 
Sig a7 Sten 


EVINRUDE} 


ZIP-ZIP SHOOTER 


LET’S GO, BOYS: 


es mate 


[ra 
cy 


stp ag ee 


DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. Jowts, U.S. Navy 
“The mot complete, ter 


Pe 


Us sas 


Sys of the Dee! Ena 
‘Toe Bo a aly teed 


SbF re New Tak MTs 
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of Wrecks 


“But you mustn't get the idea, now. 


that rail is full of wrecks,” Brent 
insisted. in travel is safer than 
walking or driving downtown, 

And he was right. Considering the 


great volume of rail traffic, accidents are 
indeed few. Figures on interstate traflic 
recently compiled for the entire United 
States show that there were sixty-one 
cisone Jn w zee, ‘The dent toll woe 
14, and 045 persons were injured. Eight 
of the wrecks were caused by failure to 
obey meet orders, two by failure of oper- 
ator to deliver meet orders and one By a 
lap order. 

‘Sometimes there's a little sentiment 
aswellas thrills,” said Brent. “Once Glenn 
Stewart, a Southern Pacific dispatcher, 
held the Argonaut, bound from San 


minutes at Mescal, Ariz., until the 
Golden State Limited could overtake it 
Ik for a sick baby on 
And a Massachusetts dis- 
patelier stopped an express train for, a 
bridal couple who, to outwit their friends, 
had slipped away’to a small outlying sta: 
tion where that train probably never had 
stopped before and never will again. 

A dispatcher on a mountain line up in 
New England received a message from a 
‘tation operator: ‘Log train west.” 


wasn'tany log train on the line just then, 
But he bad just been informed that ten 
log cars that had been left standing on the 
tua line while witch engine wnt into 

mur for more had slipped their hand 
ces and were running wild down the 


br 
mountain, The operator must have been 
just about asleep and taken them for a 


train, “But the dispatcher figured out 
what had happened and had a de- 
railing switch thrown, hurtling the logs 
nearly a half mile across an open fick 
Some of them cracked like tooth picks. 
‘The extent of the territory fo. w 
one dispatcher is responsible is usually 
determined by the density of traffic. On 
some single-track roads dispatchers cover 
well over 150 miles. At the opposite ex- 
treme, the New York Central has a divi- 
sion just out of New York City. where 
mur miles are enough to keep a 
dispatcher busy. ‘There are four tracks, 
carrying over 700 passenger trains dail 
‘There are twelve reporting points, making 
to be recorded on the trai 
besides these there are m 
eight trains. There are auto- 
nals all along. 
's a pretty busy plac 
‘but no dispatcher, anywhere, 
0 to sleep on the job.” 


How Fast Does Blood Flow? 
HE average time taken by the blood 
to. circulate from one arm to the 
other is eighteen seconds, Tt makes the 
round trip three and a third times a 
minute. 


Keeping Trains Out 


Francisco to New Orleans, for fifteen | 
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Let Our Service” Dept help 


old ‘house | 
tion, 


11 


you Remodel 


Stained Shingles right over | 
old sidewalls and make it 2 
modern, 


eer etn 


Tibor Sod pat 5 
i ‘eteleebenind Foo 


Instrument 
Would You 
Like to Play? 


Chea spb imran Tt 
ren peat a pour for 
Fourche, 
Sra take Joy pienaae: 
thee, tte cre, apy 
fovab PansAiverfan, 


iced: taco unter quai 
[mtrament Endored yatta ee 
mene ty ena 

{nf chon or 


“rly yur chee wl ge 
singh oder opprtay™ 
Why Not the Trumpet? 
The tor od toe” 


Rerun Pret 
ae 


"erica ts 


BE A REAL WOODWORKER. 


ALATHE AT A PRICE YOU CAN AFFORD $600 


KNAPP ELECTRIC CORP. 


Dept.ss Port Chester, N.Y. 


Work Sen, 
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DEPARTMENT <auge"l (ar. 
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"Company. 
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Wee te cri as 
= Tr 


Hie 
7 


Hil 
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i 
i 
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April, 1928 MONEY MAKING OPPORTUNITIES SECTION 133 
ote Services 


ae ee 


‘Blas Cctanat 


tious men, We will prepare you for one 
of the well-paid positions described | 
below—then help you get it. Under an 
agreement which actually enables you 
to contract without risk, for training 
which will lead to a better job and 
‘more pay. 


ned Maven 


xX 


eel rai entice ot bad 
past, Ittakes organized, planned sudy 
End keeping continually at it, to get 
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building and manufacturing ines 
Electrical Engineering 

Electricity fs at once the world’s larg- 

fet and fastest growing industry. 


Electricity has become the ich 
drives the world. Practically unlimited 


rt Beat ed 
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the Engine 
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min 

This invention ie based on_newy-dacovered facts 
bout potential gasoline power that few ear owners 
know about. For example, it is now found that the 
Sreragh man wastes at ina 0% t0 30% of ha olne 
through improper: combustion” ‘And taany ‘tore it 
tereeting discoveries, too detailed to anention 


Hie. 


at it no 
‘cash forfeit for the 


Don't send a peany now, Simply send your name in 
gunn below. 4 traoacy Me. Co ransky 


Herrick made $157 in a day, letting Strazeky vaporisers sll 
Tes nists Pal! of apart: 


OE ae | 


136 MONEY MAKING OPPORTUNITIES SECTION “April, 1928 
Patent Attorneys | Salesmen end Agents Wanted Salesmen and Agents Wanted 


ES Se ease | AAS Pie ee ee PE 


"Pais. Lone: Misses AGENTS. co ae aa a 


iS, at 


sud We Beat 
Nite Brea 


saijer “usetiese 

ere eerie ? eee 
Eons Ee Le Eee ae 
og aS : = a 
‘Prtoraph and Supls ins Sas raeectete | take WAR Gamma 


‘Sfootsibs 50)‘ Fourts Aven New 


rood 


EER Pees | Me 


eae afte 
oo ea amiga 
Se Be ie | Baa anes Brain 1940 We 
$i ie cae" Ren ee, ee * 


fn ee 
ipl or eaten tonnes beeene pe 
Soon a ee kt 


eine 
aed 


SOESTER | Gag Sree nea | See ee tee eae 


= AGENTS, al teas bean 8 oo 
caer 


[CAEL Ree, Doereer Se 


‘chery Wrrte for tatabos tous Mat Me Con Dept . 
4 otaage 


fi i Rat gee 
Se ees okies ere 


SPRING pales ee oe 
sme: Resciscu Wire Or %epe bok rar | and Wbaralce tae wnat hentia 
Sor Tr Tie SN boa | merase Be 
=o i “RIGA Rees Bark gparagmeanestiares | | SCR orm hasnt 
2 Secaal | ,wOnY Bea RE Cmer ieee: | uA kre, 
of Cachan ede Stan tae 
Shiai hee ihe Sleg “Ansa dn shorg nthe | gh "Shoei, seoee cairo binges, | Seg, Gag dfs dem re 
Ries came es carpemanhaae | jie Size oven at eet | Ra Se 


i 
iB 
i 
: he 
3 
Fi 
iy 
i 


iS Free Wahatt prsdie 330 


ae er = Seo 
Seen oreo Sees 
eee meee é 
Saivertion at ALL Advertisers should not be without tbe ae 
roa aye : ; | .eerormeee winrar 
ee | So aa te ee Brecrra cms erged 
papas ss | ee SEP tee | Gene oe eS 


Apeit, 1928 


i SR as 


SAGs 


"fremact Street Boston, 


a eae EE 


Fens, Frotbot Binmp eal eee Aes Torn 


wapeeete 
ee ee Mish 
a ka Ha 
‘garmin Maroy Lab 


sn is 


fbr, "Parks Faia 


lips Mn ale a= 


io ie ois 


et Be Represent 
‘BloultMiencSiSatny300"Fourtn Ave" New No 


MONEY MAKING OPPORTUNITIES SECTION 


The Tire which has 
Revolutionized 
the whole Tire Industry 
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Biggest hone in World. The 
Automobile ranks First. Tires are 
the big tephanene cost (0 every 
auto owner. The Dickinson Cord 
solves his problem, appeals to 
his reason and saves his pocketbook. 
Sales are easy. Re-orders come withy 
out effort, Selling the Dickinson Cord 
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“The Make Must Go On” 
(Continued from page 18) 


ened with the crisis suddenly grow slack. 
‘iret round was his. There would be 
second, be knew. “It had shown from every 
Tine in Bonner's face. Whea? How would the 
gasmaker strike? OM Dinnie’s grim face re- 
‘curred to him. Dan shook his bead. A walk- 
fout—just about Kill the old’ man, it would. 
-ihird Street Works had been his 

Forty years he'd worked inside the gray 
ules Stet: had top hard pep, Hat 
8 was uncertain about that. No doubt 
there were many who would follow Bonner. 
He sought Fred Gardner, the floor foreman, 
“WA bad man is Steve, with am enticin’ 
tongue. ‘The young lads ‘ud follow him, 
‘They'd never clow us down, but “twould make 
a black ‘mark for Dinnie with the new chief 
downtown. He should ‘a’ fred Bonner long 


oe, 
eT tll him what's gone on today—what 
Bonner said—" a " 


“NQEVER tell him, Hunt.” Od Gardoer 
shook his head emphatically, “I've been 

‘with Dinnie thiety year an’ I know him. He'd 
feel it lay in duty to fire Bonner—eome what 
Detter wait, "When the drink 

wears off, Steve may” feel different. An’ 
things might turn. ‘Themen know 
Dinnie's.just—it's only Bonner’s constant 


mw 
“The day wore on. Den, ashe posed among 
the men, fat an intangle wats nothing Unt 
Se cel tine but fe woe thee thet Some 
thing like forst ‘ee, wooklcing, ready 
bunt into flame. ‘On Number One mach 
Bonner bora troy. "Tie bag machine 
opened to lis chaning the pointers of Uke 
[iktmpes cpt ps a lowly the ite ofthe 
pata ee ph 
Street Works was coming through. As 
walled Urgugh the Laseset of Ue ps ow, 
Dan heard he fretinty white cal 
bearcy trom the luabeyar bees the od 
Eepaigy aod tot the tein eae hal hy 
SI Ead he night at wood be on. And 
{omarrow that Would be another day. 


‘old Dinnie ‘ont from behind 


Ac tld 
Hunt the ciple trae mat be kept 50 
ee pee wilt ad ts om. Takes 
PETRUS ime fo reget the weigher you ee 
va doit: The tps hal be nape at the 
octyl. Ye mind Ttld ye ti 

ier 
Du felt his face grow ot, was grateful for 
the smflarkness tht concn it Here was 
the spot bere be had found Steve Bonner 
Stapil and inert that morning; he fa under 
fet the thor bar wich hed tipped hm when 
‘he had bent to lift the gasmaker upright. He 
Fraedfow the sir had are, rember now 


its fanning on his 


ec 

at your finger en 

tins eft eet, Ter 
Sire are wet co eee pag Bir, 
besa eg a 
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“The Make Must Go On” 
(Continual fom page 138) 

back as he had driven the lurch out 
tetas hit, Yeas he'd forgotten” He se 
there, and the superintendent, Tabiteproin 
his silence, went on: 
fake no offense, Hunt. Your books has 
give you many things I'l never know: but 
forty ‘hard years in agus works learns you, 
tao. Tac tis airline Blow up once—in 38 
Twas an oiler then. St 
‘old buildin’ that stood here, followed clean i 


No superlatives, just a imple statement but 
there in the gloom Dan could vision walls of 
bride and mortar crashing down about him, 
could hea the re of trapped dying ens “A 
sense of the imponderuble, ‘chained forces 
ing always for the single mistake to release 
hem to destruction, sent a chill through his. 
Hee sail quickly: 
“What happened, sie?” 


DRINK-FUDDLED lad, Pat Manion, 
Jef his nr blast valve open when. he pu 

his gas machine on run. The raw gaa, instead 

‘of gin’ tothe holder, hacked in trough the air 

tuain~ait and gas tived..'Then she caught. 

‘Them days we had wo explosion traps whatever 
ln wreck us now Teas the ta 

ie dowe 1a be bad ena 


Whiskey's no, good. in works.” ie 
started back, bs torch light bobbing up and 
down the brick foor ahead. 


Something at ote side of thei path gittered 
fast caught the light. Marooey stopped aod 
tent down. He granted she rose ain held up 
to Dan'a flat whiskey bottle—empty. Dan 
flushed again, as Unouth the guilt nd been ie 


ut Bonner was not there. ‘The night shift's 

fn jot watt ean fie and Number One 

was faid by, wait ly the helper, leaning, 

tn the big wheel of the main blast valve, r= 
red to ma her. 


up,” he said with a curious 


epped 
Jpou oer Beaoate slenty drome for tat 
treet, set his Tunch bucket back upon the 
radiator ax Maroney headed toward him, 
"You brought this in today, Steve?” 


8 signal 
Thea to Maroney, stand- 


oY ure too old Youn 9 as 
Sei, Well uve you eah four set talc 
slim ‘Twenty-third Street down! 

He xed with confidence the incoming crew, 


Dinnie's fingers closed. He covered half the 
distance to the radiator in three jerky steps, 
then stopped, eonseious of a sudden hush, re 

‘only by a heavy droning of the blowing 
‘engines. Half-naked bodies under the glare of 
flustered lights poise in grotejue attitudes, 
Dan clenched his hands, too: 


figure of Steve Bonner — (Continuadon e140) 
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“The Make Must Go On™ 


et. 130) 


tense in menace, the boy, pressing his lips 
"ii. tp bese hs aperatendet 
at’ Dies clasped his coat sleeve pulled 
bin tack acme of the tate 
ing approach of turned and thing 
IS Soe te, ting tac bot a weiag atk 
tthe al yt Bona, *belre 
ew yo out 

“The exenaker, bewildered by the unexpet 
thst andthe mildoess of tx utterance, 
Frestated, moved half step backward, Oui 
nie, with’. movemcat. erect ined, 
thrust one foot out and. hooked i thin 
Bonner‘ aukles: jerked. ‘The fsurreto's head 
cashed aguint a radiator coum: he sat down 
ith spinecracking emphasis to hazy inspet 
iy lid ont belore 


nears 
es plred at 
x uns 


door aad ats shivering” tang” the ok ean 
bpoked aon ‘ily. Let nen ere 
frntyliting' of tis eyes Te. beld up 
‘riakled hand for attentzn, though every man 
Tila the room pas watching 

“I been superintendent twenty year come 
June," said Dine “Twenty years it took me 
to work up to the job Monn forty years in 

LT cant read & blueprint, but Team dig 

pada pry vive nd ft 

i int ere as books a tes 
Eo tarena pevrerts bet eave sed ‘oe 
Wirt karped me things was dain fem Tie 
the way Fve Jnrned you men ax well, It's 
Keep the make feed to' the holder nearly 
twenty yeu” He looked away from’ them 

iad, he atone Ya ping 
in review. “You're quittin’ pond 
joule ousted se my fads for bmg, 
Dida. “Tm no longer young but Te 
tot aaked ye once to do'what I fered to try 
fool, Lean think you'd pol dngrce x 
Sloe we 
pay 

ach man Woked furtively at his neighbor. 
‘They shued, coughed snes. ‘Then Peter 
acon othe night sift. whose rake nnd 
ic ba Kept the 
{cae beneath the Boden grinned 
oars owed 


1085 Maroney good man. Steve, he dronk 
“donk ane ate ve ot 
ok? Nighon or gi "seam hank 
An focking that this covered 
tnd sundry plat, he started forthe baer 
House, touching his wool exp witha next duck: 
walute as be pase his superintendent. 
Sie teense: eon ight 
samnmed their hob shoes Soorward in exo- 
tinal ee. ‘They noisily donned overalls and 
jumpers and, grsning sheepish, ed out 
the darkness. Old Gardoct st 
ou dooe # good Joby Diame—Steve was 
overripe for fri 
Wvhinkey. Steve's been a good man in his 
time." 


Ganiner shrugged and passed out, to0, and 
the superintendent sat down wearily upon a 


bench 
Nould ye stay tll they bar down Number 
One, Haut? I'm fair tied. But we rust keep 
the holder risin'. Twenty-third Street's got to 
feed the town this might 
“A picture of old Dinnie standing there fear- 
lessly confronting Bonner, the physical encoun- 
ter with the gusmaker, the moral victory that 
he had just now achicved—all were screened 
‘on young Dan Hunt's mind. He felt suddenly 
humbled by this simple man who with un- 
‘questioned faith 
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“The Make Must Go On” 
(Continve stom page 140) 


lived’ steadfast to, the onl 
“Mr. Maroney,” he 
make sill go on: 
‘From the locker bench the bright old eyes 


Tooked up at 
T remember ye 


You're a good lad, Hunt 
stood with me. You'll go far and fast—you've 
got the learnin’—and the brains to use it. 
Stil an’ all, you have to do it—how else can ye 
be sure ye know?” The old man's jaw closed 

“Til pay off Honner and 


He rose, 


+ just bad 


yw S close to midnight when big Toay 
Machel and his helpers drew the three 

in arr the nr dove af Number Oe 
And let it fal, its chisel point sputtering, white 
tot. ‘Asie hissed and eraeKled on the basement 
flor, the men drew back and with lumps of 
vente wiped away the sweat steal fa their 
ore 

we ‘Lotsa clinker, Mr. Boss,” said Tony: 


Dan node 
sardine Tony: Che te dos 

oc to doe ee 

Ti Neon, the night foreman, hari by 


through the shadowy’ basement. 
“Hendy?” the ltt 
We've got to get. 


"Te clan of the coal passer” saps rang on 
Li ele ave has Dan nt bath 
A light cluster topped and leafed throw his 
tote book to Une page heading “Operation 
Data, Water Gas Machines" It war mostly 
date from an English textbook, epplemente 
ty memo gathefed at old Dini schol of 
"pain fee checked the Iist™—but hala 
dlown it Nelson aguintaterupted him. 

Dan, the thermocouple onthe Number One 
rpyrometir's burned outs You know where the 
‘spares are kept? 

HIE gusnaker's helper wns screwing down 


the cotter bar above the domed charging 
door when he returned. The blast roared on 


‘A man's job, anyway,” he said, half alow 
‘The words reealied 


the lite 


the beat which the pyrometersiniented. the 
water volume’ omit 
‘There ‘warm lack of 


through the seal pot 
thane abo! fe 


Tuspect adjustment of 
josion traps on air main. Every shift 


Never seen a drag like this, Old man just tele- 
7" im everything was jake. He'd 
wii saw that holder codin down into 


the mi 
‘Dan shut the book. 


(Continued om page 12) 
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Radio News writes 

"In looking over the dealer mail received 

in the last three months we find that the 

average income of all ealers who gave 

us their income figures, 38 in number, 
averages more than $6,000 a year. 

{Signed} C.W. Eanson 

RADIO NEWS 


‘Why don’t you think this over and 
say to yourself, "These dealers are 
‘no smarter than I am. If Il knew radio 
thoroughly, I could make that much 
and more, I know that the Radio In- 
stitute of America is America’s oldest 
radio school—that it gives the fin- 
est radio instru y 
‘where, and the finestand fullest radio 
‘equipment. 

“I know that RIA is conducted by 
the Radio Corporation of America 
and is backed by General Electric and 
‘Westinghouse—that their course in 
radio is complete and entirely covers 
‘every phase of radio, including op- 
erating, broadcasting, in fact every- 
thing in radio. know thatI can make 
progress because everything is told 
so clearly. I can get this instruction 
at home, and prepare for success in 
sadio without giving up my present 
job. Ican study when I please and as 
Jongas I please. With the tremendous 
opportunities opening up in radio 
today, I certainly can’t 

pass up this opportun- 
ity to learn more about 
the RIA course. Here's 
‘one coupon I will cli 
I want the full facts’ 
‘Teer onttbe conpon ond mit it woe 
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“The Make Must a On™ 
(Continent from page 


“Anybody take a look at the traps on the 
sir line, Ea?” 

‘The foreman shrugged carelessly. 

“That's another of the old man’s notions. 
‘Too busy. “Them traps ain't been regulated 
once a year. A dirty job, too, erawlin’ through 
the trencl—and hot.” 

“The boy watched him hurry off to open the 
big header gate into the tebief holder. He 
slipped the book in his pocket. Just another 
nothon. He yawned, then shook himself 
and moved stiffly down the stairs, 

in that sentence in the note hook printed 
itself large across his mind. Once a year—well, 
Uh ons wurde wer, ery hi 

He stumbled through the dark lane of the 
hhasement, groped in among the hot machines, 
searching for the path which he had traversal 
that afternoon. His foot struck the onnerete 
curbing of the pipe trench and he slit along it, 
reaching: upw 


A tanlar we 
aati beam focus om the eh 

= focemnd on the ree 
tiem apd ith starle gxap he fell ack he 
Crploson trap was wired sat? 


WAKE now, he erawled rapilly along the 


madly roshing air within the pipe. He reached 
tive sec trap—wired shut: the Utd wine 
sloth ‘The last trap jost before the big pipe 
Tanlshed underneath the wall ofthe engine 
Tom—wired shut, too! Strangely breath 
fe Teuned agaist the steel pipe. ¢ 
drive his thoughts. ‘le could only th 
Dinnie's sory" and its conclusion 
wreck ue—unleas the tape were wie dwt 
"The threatening fae of Bonner passed before 
hin." A blast valve forgotten nav left open om 
fon the explosion traps 


ig rat of the explosion, sce the crab 
Peete kan i em 
the holder” "They came to him too. He felt 
‘eeak, his hands seemed paraly ec 
“Then, above, rods lane, and descending 
valve stems dattered. The roaring air blast 
played higher hing tne hd—the 
seating Bubiing gurgling exes 
Dihende Nether Two tesocherfin tad 
it's Blast valve were open, the run would be 


ie at 

HE thought rang hie fre. He scram 
Tira iid aster the trench oa er 
the bar hich be rememiered ne there 
Uist flernon. To wrench fe the tp, tet 
came first. His fingers scraped the rough floor, 
Ream pipe tel wtf et te 
froth tar gape it'and once mote dew 
foci the ree 


"At midaight in the gas works men move 
shout the Hane te walkers shot, 
‘Sent. “Heston sleeps tm thee 
tasks propelled by ntinet. They make known 
ticks asks by sign. Tac ony Sounds are the 
fans and Gellowed protests of the forces 
Frame a the pat maces whee an hs 

f 

Ed Nebon, drowsing at the geo-maker's 
dea, hs eyes following the revolutions of the 
Si te, Solbing oot sata Newer Ons 
es gurgling angty as she hath pret vol 
Stes of crue pen en through the Seal pipe 
‘The poe mler and hs belper'auatted on na 
cmply coke cart to divtie (har midnight 
Sack, Atwot thea om the foo, aher wraiths 

ded setly to other giants. None ma 
shape haver at the supersbeater vale of 
Nimber One, and quickly spin the wed, oF 
tuted thatthe matebet stem had ited. 

‘Nor dal Uber se the figure of Dan Hunt 
pined at he aishead, unt with a ery that 
Eiri Yo the smnky trues of the ros he 
inet hime 


EE ee 
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sinery changers handen 0% mare 
fete explain ever Sees in 
big mooey. "Write for Fick i BR od 


“ALL-IN-ONE 
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‘You-and This New Machine 
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$500aMonth 
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HeyBuddy/ 


Say boy, how would you like to be headed toward an opportunity to win 
your own baseball, football and camping equipment, or your choice of 
‘over 300 dandy prizes from our prize department? You can win these 
prizes as well as your own spending money by being a Crowell Junior 
Salesman and deliver to regular customers three of the best known 
magazines. You need no experience, and it will take only a few min- 
utes of your spare time, 


“The Make Must Go On” 
sat fain 
hesesicnien Monat torso tog | 
oe rihepieghenen d| 

Fed he elm 
"Ed Nelson to action, suatched up a | 
broken stud bolt and ran in just as Dan Hunt, 
bee cases nae eee ee 
pies see perce ae ae | 
eta cores Sn, Seeers 
tt gules inthe Rickeing ght 
Saas 
‘In the gas works office Dinnie absently re- 
moved the jacket from a boiled sto and 
ayed the tuber with a pinch of salt. The 
rave te ie Sa Pek 
Saineg ri see ba ame ma Naas 
moving to a soundless rhy 
Re eee EE, wer 
his meal in the tin tray of his lunch box, and 
looked out in meditation through the window 
at a string of tank cars shunting noisily along 
22 Res oe oe nes ere 
‘Hunt entered, and he stared for a long moment 
‘the bey and the tight bandages about his 


HIEN, picking up the paper, he motioned 
Toretbeaio it Me bees section and 
read aloud with painful effort: 


FREIGHT CAR CRIPPLES GAS WORKS 
"The South Works of the Consumers Con 
Dany. west out of business at noon, when 
"ieight ear le the Works loading trestle 
fos planging to the wret,abearel of = 
tevrinch water main ax feet’elow pound 
Aira i ure wt 

at all operations, were wupended. 

No gus shortage occurred, however: asthe 

‘Twnty tind trek Works acrom the river 

‘applied the South Side customers until the 
‘ita was epi 


‘As the superintendent finshed, he glanced at 
Dan again above te sheet Crnkly fines rad 
ted hepa eye in his remy 
‘as dur. Ye spoiled » splendid tory 
foc the newspapers, Dan Hunt 


ay 
Springheld, Obie 


Dat Jims Show me how sn gt started along she 
senaita your pes doparsena = 


My Name... 


‘Adkeos. 


Television Brought 


into the Home 
(Continued from page 21 


Tatratoren worked out. With ssccafal 
thortewave rain, necessary to traneat 
inconcevably high-meedimpulzes that. tele: 
so dana practical seis was with 
wat ie ts lat December, the st of t 
the tel ene ready and experiment 

‘broadcasting commenced—voices on the No Hunting 
ar wave angi of station WY, Sch iy Ree a Position 
Pg rl 


sot the eceniay., Televison lal has proved 
‘an exceptionally good instrument to test radio 
transmission. Dr, Alexanderson says blurred 
for “ghost” television images are explaining 
any ofthe upsteris of atic fang andthe 
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The Movie Maker 


(Continnet 


poee 48) 
ludicrously out of alignment by Jerry’s ine 


perience. 
‘All of the action had to be taken within 
strictly detined limits-—the central portion of 
the full-sized. set—but once Jerry” inadver- 
tently. ® Tittle too far into, the fore- 
‘When this appeared on the sereen, 
‘nuddenly shot up to giant height, his head 
jpparently touching the ceiling beams. Again, 
in dodging a blow from one of the villa 
hheachmen, he swerved beyond the camera 
deadline at the Fight, and the upper part of 
his body, enlarged to huge proportions, pierced 
the wall ofthe room without damage to either. 


UT these were minor dificalie, easly remn- 

died by careful cating and splicing. Tho 
picture was advancing steadily. Each night, 
fer the others had gone boie, Don spent a 
hour or more checking off the completed seenet 
aod planning further details of Ks campaign, 
fsa general moves up the pin soldiers om the 
Tatts line ofa tapy Other motion picture 
tirectorn spending unlimited company tone’, 
ight aod tonne the ad mater 
in producing a pictere by the ‘cob 
tselhor, ‘bet Don wes, forced to, scbsttuis 
Traine for dollars and foresight. for footage 
[As the weeks passed, the young director grew 
ikaner, his fighting jaw more prominent, and 
the rece narrowed between the picture and 


wer" other “senes, and soquenors “met 
SS pot of tine ad tet, eel 
tha gent deal of his enegy, was devoted to 
‘acing Mabel’ acting” Sc had foresightedly 
taken a course tus motion pasture “school” 
tober HR he el 
cyubped. Aud afer seing the ft Gove spt 
of ters, she went about in happy trance, 
‘The fact that her face was absolutely devoid uf 
expression wes of Ill moment to ber 

iti beatiful and that was sufient 
fint worked alone with her 


She 
Don 


the very weight 


ot. 
the third week of Octo- 
ber, the five gathered at Margaret's home for 


dinner and a conference. 


One evening dri 


forthe Alpine village to-notice noses 
“shut surely youve ebserved that her nase 
is rather thick and iregular, haven't you?" 


Wall Louis Menses showed her how to 
sade it'on each side with chareon, then be 
mt shades entirely around her eyes. but 
Eft the lide white” explained Jers entha 
‘isenlys "Ad tnstead of sing to make her 
tmouth lok smaller he acocatusted the sie of 
Ter beer lip by putting » small charcoal live 
it. "Rod now abe oaks 

test 
tet 
tos 
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# Sach’ evidence may Inter prove value 
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PROTECT 
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uest. Tells 
description 
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The Movie Maker 


= ae 
ie emotion. 
"You might write in an eating scene,” Jery 


suggested this tster” Mabel would register 
Durerapiureplayingopposteschocslatecelait = 
ean ident” exclaimed. Don, a8 


shout of laughter went up. “But first {'l we 
‘Jerry's suggestion and give Mabel just the long 
shote—now. at any rate. If her father 


‘ell have to figure out some way to take the 
‘doseups later. We'll tart the Alpine sccies 
tomorow. T cam at least make Mabel run, 
even if she can't act, and Judy tells me she's 


fan expert swimmer. ‘Those two things are all 
she needs for the long shots. 


"THE fem, days, neded, to complete the 
construction of the Al 


I, were, af course, to be eo 
universal background machine 


in the week, the group in the projec- 
tion room exclaimed over the beauty ‘of the 
towering Alps 


wwe were in Switaerland,” 

sratching his own image on 

thera side rth Nally at te to 

snow-capped mountains. His small ba 

“rumen followed him, someon foot, some on 

oreback, but all with the erowe of thelr 

mt aboring on, coat 

‘donk "Neat itl stream dered 
Manat 4 Hod and 

ekg, and J 

pe fra isis heen 6 pick 

olts were from w Hollywood 

Hort and had been ‘planted om the lt at 


inc Cy aint the white canvas back 

mand woments before Margaret 
Juraped ne to gather them? but 
in the picture the 


ix thousand miles 


‘appeared to grow at the 
foot ofthe mighty Sungten 
from Hollywood. 


NYONE sho has been in Switserlan 
‘commented the old professor proudly, in 
ths dane potion mn il we ieee 
is Jungfrau herself and not some trumpery sul 
stitute sow peak in Colorado or Alas.” 

jit what Tin 


Fy 
Pap ag i kon 
aoe, 
a ee as 
el 
‘the village carnival.”* = 
Pils Pomtnengert 
ernest oe 

ty ha omeomel der eng 
Sead et cuates roe Seren Toes 
oval gegietrrep laps 
peg cme ge 
ies co are hand ae 
os seater cod reat cet 
wees aes os eve Oe a 
pepe er ected 
Fg ion 

a ans tad Gi 
Be ecg eatin 
este orcs ie ae 
Sern ores a eee ee 


the’ entire surrounding scene in complete 
detail, being a careful and artistic reproduction 
of a small Swiss village in a valley between 


if 
From one of Bom rounds 


“Alpine 
modeling mountains, 


(Continand on page 147) 
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The Movie Maker 


(Continued from pune 140) 


plinting trees, and putting ia lake and river | 
fe they append oy the reel and the stl 
Photographs Bozo had sent. 

‘To get the complete long shots, as well as a 
double exposure series to be used later in com- 
bination With the full-sized village set, Don 

laced two camer near the edge ofthe tale 
‘on which the model was built, the lens of one 
being half masked. ‘Then, while Tim and the 
second camera man turned, the cranks, the 
professor slowly inundated the village. First, 
the landslide toppled into the miniature lake: 
then the water, trickling down the roadway, 
became a migity torrent a moment after the 
eloudburst on 


while additional water, flowing more and more 
rapidly 
hold bok 


‘2 sill hose which the professor 
id the top of «miniature mountain, 
toward the village. ‘Tiny trees were 
‘wept aveay and miniature herds of goats and 
cattle were cvught in the swirling flood 


superimposed onthe 
was taken on another 
were Mabel, urge on by the 

‘technical force, ran 


ny 
‘Sioa, artiel os i oes poked went 
‘Grand hee fromm a intante of eighty fet > 
writin eg fot 
‘Ai pie camer, man 
Eitan al'and Shove the trendy, tank 
shed wp ie pat un lod With 
one The neque at 
Mt dauhle need 
o ry tipped the tank 
Tod poured te water into uscd tank below 
te des ane 


ste for reality was lent to the scene by | 
we vehi itsiche ‘camera deadline, 
1 lng hae aero her face and 
noun skits hillow about her 
Had been stopped «moment 
after the sagghnnds began to rar the wales 
‘The fal touch of realom was added when, as 
Mabel threw bere gracefully om the incline, 
the treadmill was started very slowly and she 
the range of the camera, which was 
lowly being backed away from her’ Thix Don 
felt would ve the appearance on the screen 
‘of Mate tsing to the top of the fod, while 
St course the hgh speed of the ean wo 
ga the sre ives oman ent very 
ie te gently foting boy in the 
water, ‘At the sume tine the wind machine 
trould give the effect of rushing waters sweep- 
Ing Mabel's draperies and hair about her 


HE greatest excitement for members of 
‘Tine Sct towsver nel the nest dea 
task for Dos, cune in taking the lose shots 
tthe flood Tn the center of the Sie village 
wat platform for dancog. There the tft 
Ingers de thelr pay contumes were whilng to 


the music of vey folksongs played by an old 
Fidler, when Mabe), dreneted ned disheveled, 
Durst into their mndst to give the alarm. 


‘Don directed the scene through a mega- 
phone from a small platform built immediately 
{h'front of the set. ‘With hien on the platform 
were Tim and the seoond camera man. Two 
Assistants and a third camera man worked 
from other angles, catching all the movement 
‘and gaicty of the scene—the dancers on the 
Platform, the crusaders (Centingnd om pace 148) 


OUR OFFER 2528.5 PROTECTION 
OF YOUR INVENTION 
YOUR FIRST STEP. —The_ inventor should 
write for our blank form—“RECORD OF IN- 
VENTION.” This should be signed, witnessed, 
and returned to us, together with’ model or 
sketch and description of the invention for 
INSPECTION and ADVICE FREE! 


Our FIVE Books Mailed Free to 
Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. 8. Pat- 
ents, Our Methods, Terms, and 100 Mechanical 
Movements illustrated and described. 


OUR TRADE-MARK BOOK 
Shows value and necessity of Trade-Mark Pro- 
tection. Information regarding Trade-Marke and 
unfair competition in trade; 


OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries 
and secure Foreign Patents in shortest time and 
at lowest cost. 


PROGRESS OF INVENTION 
Description of World’s Most Pressing Prob- 
lems by Leading Scientists and Inventors 
All Communications and Data Strictly 
Confident Interference and Infringe- 

ment Suits Prosecuted. 


IMPORTANT 
TO AVOID DELAY MAKE YOUR CASE SPECIAL. YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to save 
correspondence, secure protection and early filing date in the 
Patent Office. To secure special preparation of your case send 
$25.00 on account with model or sketch and description of your 
invention. 
Our Lawyers Practice in all U. S. Courts and defend Clients in Si 
Patents, Trade-Marks and Copyrights 
OUR ORGANIZATION OFFERS PERSONAL SERVICE 
By Experienced Patent Lawyers, Solicitors, and Draftsmen 
We regard a satisfied client as our best advertisement, and 
furnish, upon request, lists of clients in any state for whom 
we have secured patents. 
Highest References—Prompt Service— Reasonable T 


ieetuseeesWRITE TODAY 


Free i VICTOR J. EVANS & CO 


SOUPON } Registered Patent Attorneys 
MAIN OFFICES: 921 Ninth St., Washington, D.C. 


City; 518-519 Li 


involving 


148 MONEY MAKING OPPORTUNITIES SECTION 


“There’s One Man 
We're Going to Keep” 


“Bp Witsow, there, is one of the most 
ambitious men in the plant. T notice that 
hhe never fools away his spare time. He 
studies his International "Correspondence 
5 he 


off yesterday, but 
‘much about’ thie 


Downes, who was 


him ‘Tom's job at a 


eu stand in your shop or ofce? Are 
sou an Bd Wiloa or «Tom Downey? “Are Jou 
Boing Up? Or decent 
er where 
Schou 


No mm 
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The Movie Maker 


sh be code he i et 
papier t= 
ry i te 
ect ern cer chen te eges 
Secreta Sees ea ee 
CE eel eee 
Sree Serene 


footage of the miniature set. When developed, | 


the upper part of the small set—mountains 
lake 21 sher—woold sbow on the completed 
fs with the lone part the are mt where 
the actors wee, both set appearing as a Single 
Uninterrupted scene om acount of the son 


Pecan 
roe on arms 
ee es a 
Perea 
ware ey 

Soa ere 
oa 


"TOPRODUCE the Hoo ia the large village 
‘et, three powerful fire hoses shot a 
bined stream that was temporarily. dammed 
within the area of the set by a rough wooden 
Curbing Don liad built around it. As the water 
fear, everyone scrambled for safety to the dance 
Platform, mothers fighting madly to push their 
children "to safety even if they themselves 
‘could find no foothold. And then the platform, 
‘crumpled, while its burden of humanity was 
tomed out upon the waters. 
se tna of acs the water reached « 
ight of only two feet, which was as high 
it could go before overflowing the wooden dara 
tnd Tsing ie on the Tot But the seene was 
sleted the next day at one of the California 


teach rsrts owed Yor the winter Al along 
one side of am enormous tank, back drops a 
Sornery were erected. 
‘Don arranged the actors, extra and 
principals ona la 
Fepresent the top of 


Soman 
‘he mudiied water 


ie, while around the 
‘rugged the drowning villagers, the crcaders 
tnd their horses, and orenssnal, livestock 
Uprooted tree trunks were swept along in the 


egret A hilt pat henry 
Singing to'a pet goat: afew thickens futered 
Stop of bobbing henhowe: 2 ite donkey 
Soe valiantly be 
ANT,THE cn of she dy, when the lst extn 
a from the bath house in dey 
cdot the trucks had rumbled off wit 
their ined annals, dasnaged 


scenery and motion picture paraphernalia, 
the five most concerned with the picture drove 
sly home in ery’ et, weary bat extant 


‘over a good da 
‘Now youll haye something to show Mr. 


‘ary on for the time being with Judy's help.” 
‘Canfield. was his first’ assistant and had 


peopl 
nical as professional, had been employed 
during October that Don knew it was imperative 
to get the second installinent on the note. 

delicate, intricate work of combining 
the scenes take 


Abell, 1925 


SECURITY PEN CORP. 


April, 1928 


The Movie Maker 


(Continued from page 1 


‘8 wecond one made—and it could not be dupli- 
cated except after weeks of labor, ar nearly 
every part had to be built to ordet by expert 
pattern makers, 


Frame fier frame of Slm—Mabe's ex 
ploit,the Alpine beckgrounds ands isah 
Tew ribbon of cellent roied swiftly into 
Broce cele ston ander the, iy 

are or tat focused the light on each ty 
‘et fora bret instant. ‘The monotonous eli 
Gielen th of ew ro 

he upper side of the printing ight 

fej de of he ace inthe a held hi 
ied, Den's red soscs as be. deperately 
fought off seep His cheated body cFied out 
forts He had reached an agony of wearinest 
here be altos would have been willing to 
inarter all the fruit of his labors, sil to come, 
fora few bout akomber 


KED his head upright as 
the table sbarply. With mut- 
iy his eyes justin 
juminatel square 
Indarkess. ‘The wher and lk a hema 
Another fuse he groaned feeling for his 
med flashlight: "Snapping itso he 
Alngged himself 
‘he darkroom. [a the bedroom, elose by. he 


heard the professor's gentle anore. | Mulfling 
his footsteps, he turned automatically in the 
darkness toward the staircase for his trip to 
the basement. In his weariness he felt ag- 
trieved at the world. Ani 
things seemed in Teague 

“Blame that archite 
fntrance outdoors,” he muttered under his 
breath. "Two doors to unlock, stumble around 
in the dark, fall down the cellar steps maybe 
tind break my neck!” 

‘At the seaind floor he paused for « moment 
nd sniffed questioningly,, Smoke? No—yer— 
he waan't quite sure. As he stood stl be 
noticed an “open window at the top of the 
stirs leading to the first floor. ‘That was it— 
the draft drawing in smoke from that all- 
hight restaurant ext door. Or maybe—his 
mind puraling vaguely over the matter—maybe 
it was just the odor of smoke still lingering 
fn the house from the Biakes’ grate Gre He 
had chopped the wood for them earlier in the 
evening ian effort to get the kinks out of his 


UP when Don reached the frst, oor his 
seuss becne vileatly alert, "That was 
vole, al ght! He jerked open the door into 
the ving room atthe fot ofthe stairs. Pulled 
forward by the siden draft, a Tite tongue of 
ftme fared down the chimsey and eked the 
turd tataelpoce, Tk wes poe finan stant, 
filed replce: Shelding Ms eyes eked 
replace. Shelling hin eye, he oked yp 
nd saa tagued eweap of hare sugiog the 
oer kength of the chimney as though it'were 
ng through cracks inthe Bue 
We was hallway up the stairs before he 
realised be shold bate (lephoned a lara 
But be bad thought ony of the od professor, 
Aleep om Unt thd oor. led wit tan 
male objects Ashe pasa the bedroom of the 
Fakes on his upward Sight, be Banged a thet 
door, and. without petting for fewer sped 
tthe second fight 
ot alting fo rouse the ol man com- 
pletely, he bundled iin tke a sleepy ell tata 
En ovcraat, pusbed his fost nt secs nod 
Started dowaetair with him The howse wat 
igiming to fll with smoke, and the Fobes 
tree utsdy standing in the lower als See 
Flake clinging to her husband and whimpering 
fe fumbled with the door latch." Dou Bung 
the door open and pushed the three old people 


‘onto the porch (Coninan ow pe 120 
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MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


Scmrinc American Bupivo — Scmytine Amunican Burnpino 


24 W, 40th St., New York City Washington, D. C. 
Towser Bunpino = Van Nuys Buupivo Honan Buttpino 
Chicago, Il. Lor Angeles, Cal. San Francisco, Cal. 


FO Oy) 


Books and Information on Patents and Trade-Marks 
by Request 
Associates in all Foreign Countries 


EARN PROMOTION 


Ubroush the 
mome.sidoy counses 
Tbe University of Chicago 


Chien, Cheng i 


IRVING L. McCATHRAN 
PATENT LAWYER 


Formerly with 
"Richard 


TRADE - MARKS 


REGISTERED 


TRAVEL FOR “UNCLE SAM” 
$158 TO $225 MONTH 


ALxy MAN who can read and write and 
‘use a pair of pliers can become an electrical 
gata and (ve lf fever fom toe 

“toa ican dure 


nd. you ean learn the BI 
sion of Sectrciy ight in Now Fork 
{he heart of the electrical workd—the ety 
‘of 100,000 jobs. At the same time you are 


learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
York, the modera Bagdad. 


Be an Electrical Expert 
Graduates of tho NEW YORK ELEC- 
‘TRICAL SCHOOL are in demand by all 
the big. loetrical companies. "Or, if you 
prefer the independence of a business of 
Four own, there are urns, top. 
tunities for ecient, de mice 
{e"hecome evra tractors When 
you are your own boss the money you ca 

Take is limited only by your ova ene 
‘and ability. Li = 


Personal Instruction 
‘Tho NEW YORK ELECTRICAL 
SCHGOL tena a correrpndens schoo 
tion on full sae standard electrical equip: 


ment under the personal supervision of 
‘Unined instructors. 
NYE 


learped 
dla electecal work ‘der i 
‘otis can 40 aby park 

ithe counter af the world” 


een 
Write teday' for the $kpage bonidet ving fll 
{adormation about the X.Y 8 8. Course nd show 


Inepietures of the muipenent avalable for" your 
[etabnal we in our two weventory batiings 


‘The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 

wees MAIL TODAY sseenernees 
if NEW YORK ELECTRIGAL SCHOOL 
BW. nh Street sew Work 


sutton nd FRER roar Aepage booklet. 
od hat nyse 
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The Movie Maker 


(Consinved from page 149) 


Bat there they stood, apparently incapable 
of thinking of acting for themselves. Afraid 
thal they towld try to enter the bowse agein, 
Don ed them dow the pr ep a stared 
them across the lawn toward the next-door 

peighbor 

“House, them—give the alarm. I'l be with 
‘you soon. 

He glanced quickly up and down the street. 
It was sel 


ts raced upward. with the 
Could, Tis precious machine, 
with. the irreplaceable background negative 
half unwound on it, before those licking red 
tongues reached it? Frantically he jiggled the 
receiver hook as he mapped out @ plan of 
action. ‘The axe—that was his only hope now. 
He was alert enough to know he could never 

triple-print machine from the 


Somewh lo Las had 
eon 
sch nt Shred 
erga ee teal 
piacere te, Ck ee tery 
bedroom doorway. His flashlight! He snatched 
pire grey eae eae 
oe CO 
es 
fests talks dolar 
ne su Ak at 
fie ee ies et 
denly choked. Coughing and strangling, he 
By cet easing el Stein 
is heemabe eb coset 
Sees ae es 
Teh hy 
0H 


taking through plaster, 
io hi eit ata fatter of fame ran 
at his aide. With & Binal aighty- 
‘corner of the table tottered nd fell 


like a mouse 
‘aude hin Took 

‘he wall 
the 
‘Don 


frabied i. “Making a wide sweep with hie 
Shera bei my 


3 up the clumsy film rack 


wail of 


"ifn the pitch dark bedroom, his every motion 
vas deft tnd sure. His ingers few a8 he laid 
Tis’ precious machine on a thick pillow and, 
holding » second pillow securely fa place on 
top off and a third and a fourth at euch side, 
ie rolled all tightly into 


coat od 
tied the end Of saother sheet around the 
en he fle rack along, he 
‘Apia dragring 
dashed to the front window of the studios He 
jammed the rack through the window frst 
Ee eect arate mea 
3 ‘out the rapidly increas 
ord elo “en women it 
Tight. clothes ia Baakets and 
touts, several policemen, abd helmeted firemen 


‘dragging a fire hose.” (Continue on pope 151 


"poms er ean Page You xe Pri 


Ee oe ed 


GCHGDLf ENGINEERING. 


Dent PSD N67 Eat Wats nemiten We 


4000 MASTER SPEECHES 


| PUBLIC SPEAKERS BOOK CO, 
annisoune, Ba, 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Brown University 


Tis Dock pipes complete ntrcton fo 
frrl‘ate. fhe Ge 


‘and. they eat, be wer 
‘SiN for salng wel struments 


Fully Illustrated Price, $1.50 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York City 
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The Movie Maker 


(Continued from page 130) 


Don lowered his bundle gently, letting it 
dangle as far as it would from the end of the 
fheot he held in his hand. ‘Then he released it 
fand watched the bundle hit the steep short 
roof of the porch two stories below and bounce 
off, impaled on the large sharp pickets of an 
‘ornamental iron fence. A dozen hands steadied 
itand lifted it off, but Don drew back horrified. 
He had intended to jump after it—forgetting 
those spikes. There must, be some other way 
out for him. He tumed back into the room 
‘and, pressing the now dry towel against his face, 
made for the stairs. Hut he staggered back 
‘There was an ominous yellow tinge in that 
thick sea of smoke. He Hung himself toward 
the window ‘again, leaning halfway out to 
fill his Hungs with ae. 


NOW # ladder was rising aginst the house, 
‘but on account. of ‘the porch roof it 
could not get in 

then Don" became aware of the insistent, 
familiar honk of « strident automobile hora 


‘There againt the far curb was derrys old xr 
ir gang iw vty 
waved the towel, fa ‘answer she swung 
{Tus In the dreiion of the nest house” is 
lance followed and he saw a group of firemen 
{Sirrying a small ladr into the howe 

‘And now Judy was eapping her hands and 
shouting to iim Hat che words tid not reach 

Seay ough ire e's 
ithe ress 

Ar Don aepped buck from the window and 
Do rom the window and 

ped a chr the studio beenne.noddeny 
itminated us the wallboard partition of the 
darkroom burst into a sheet of Same. 

‘Afterward, realed hat he had climbed 
ea ane ui beneath the ligt, had 
banged the. rt chair aguist the lw pane, 
shattering i tnone cra, that he had jerked 
Inowe tlrge piece of glam that clung ta the 
feame, and had sng hime up. Bat all he 
relia at the moment was a evift confusion 
‘of motion, bleeding hands, ands ashe balanced 
himself on the outer edge of the skylight, deep 
Treat of fresh a Clinging tothe ssh of the 
Align, he benoed his fet eutiouly apant 
therfekety old gutter festened none too seeurely 
At the edge of the roo. 


roof of the nest house was flat, and 
it even with the steep-angled one 
where he erouched. Don ealewlated the dis- 
tance—twelve or fifteen feet—too far to make 


ot 
the bedroom doorway, the fire was working 
around away from him. His would be the last 
‘corner to burn. But—only a few moments 
fonger! Don turned away’ from the flarve aad 
smoke below. And then he heard his name 


wroat. Faithful little Judy” 
time of trouble. Working early and 
late with never a whimper 


the eany en ofa job beenone abe. was gil 
And forever ready with bright smile nd pay 
‘emark to hit him out af despa. Why, with 
ut Judy he'd never have potten anywhere! 
Without her the picture would have fopped 


Suddenly, Don wanted more than anything 
che in the world Wo tell Judy now, before it 
was too late, how grateful he was to her—how 
Ihe appreciated her elp, her loyalty—how he, 
yest how he loved her! ie tried again to shout, 
isdudy stood opponite wringing her hands, but 
His voice was only (Centnued vm page 128) 
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The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E.E. 


lighting and power systems in houses 
and other buildings. 

It completely covers i 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pocktsluefesitlehinding 


ADDING MACHINE 
VEST POCKET S 
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April, 1928 


in 
isvitality ebbing steadily away— 
are you definttal a 


fatigue, backacl 
paling?’ Then ole to the vit 


Prostate 


New Facts About 
The Prostate Gland 


it ont fala? 
me ayn freuen 
ical period of tan 
te trou 


Natural Method 
a medias cum do tr toe 


oan a da Yury soe 


"it you live West ofthe Hoek, nallyouringey a 
"Tho Blecro Thertal Co. 
‘308 Van Nuys Building Dept (0-D 
LOS ANGELES, CALIF. 


J. Kirk, Pres, Electro Thermal Co. 
Ave., Steubenville, Ohio 


RPM ROT Te 


The Movie Maker 


(Continent from page 151) 
wave at her— 


a wild clutch at the skylight frame as he | 
‘sipped. Judy sereamed. “But at that moment 
hope came toward them over the roof. A ladder | 
was pushed out of a small shed and several 
firemen, with Jerry a conspicuous figure in 
hit ind dark bathrobe, rushed it 


With three men steadying it on each side, 

the ladder was shoved out over the gap. Don 

Inca it graze the metal ofthe gutter. Sprawed 

slantwise as he was, he could not quite sce its 

Position at the edge of the rot and he dared 
tot lean forward. ‘Tut when be felt the ladder 
mish against his feet. he shifted. them and 
nirmed to onesie. 

Tast the welcome ends rose near his grasp 
‘ani he cautiously thea, With one 
hha he ttgged the o place, catching 
the heavy steel hooks at the ends af the rune 
ners aver the lower mash of the skylight, He 
Bullet with hs fro and adit eld 

mt Then he glanced across to the rol op 
poste 


“THE en shouted to him and Mung thei 
selves down flat aguinst the scant three 
feet of ler that re 
sett 
‘ith only # ghastly picture of himself spitted 
Tike 1 fowl om those terrible iron spikes three 
stories below, Don paused again to test the 
firmness of the ladder 

But a sharply terrible scream from Judy, a 
sudden stinging of his left hand, made him 
release his hold on the roof and swing out 
space on the rungs of the ladder as a bright 
‘spurt of flame shot up through the skylight. 


ined on their roof. 


Ne ear 


new 

foothold in his fight to the top? "More 

thrilling adventures in next month's in- 
iment, on the news stands April 2. 


Unmasking Garage 
“Gyps” | 
(Ccntned om pars 1) 


How come you didn't have Jim take a look at 
ithefore?™ 
be 


He knew that coulda’t be the troubl 
‘We cleaned out the needle valve, and the 


like a steer, but the boss 
All but ten minutes of the t 
‘guoline that had been throw 
ante. 

“In this ease the owner guessed right. Hut 
usually the owner doesn’t ‘guess right, and a 
whole lot of garage men do what he says even 
Bey now i's wrong. 

We moved on to the nest hig leak—the 
biggest of all 

"To understand garage management,” Gart- 
ner explained, “let's take this place right here 
‘tliere I'm working. 


| 1 


Wits cater. | a 


ind. parts ‘and the profit. is 
tmsinly in the labor charge. The boss here 
charges 81.30 an hour for labor. That isa't 
‘what he pays. Nobody gets as much a1 
Solar aad a hall 


3 
F 
i 
A 
g 
7 
5 
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Unmasking Garage CITY 
“Gyps” 


It Takes 
(Continued from page 158) Only 12 Short Weeks to 


;ppose a man brings in a car to be re- GET A BIG PAY JOB 
‘We Bnd that new parts will come to PURE Ses ae 

xl Ue jl wll take perhaps twelve hours Henan es ge fo wach hn 
Sina sane seo and errueecs taal Wye eres 
lo the job'for ‘around forty-five dollars: T'll Train You the McSweeny Way 

“Then I put a good ian on the job, He 

works steadily for'n couple of hours. Then in My Big Shops 
is ealled to another job to hold a wrench for ar 
2 minute on = troubesome bolt. After that oo 
ie goes to look ata bed wreck that's just been : 
toed iy an snake couple of get 


But all the time the car owner 1s being 
‘charged $1.50 an hour. 

‘The longer he takes and the more time he 
easter, the more money the garage man makes.”” 
Now we vame to the next leak—bad judg- 
ment. 


7 


rergthing from A. 
Youll REALLY know sheet 


Mail Coupon NOW! 


Fekes Du't be atioiad with a small-pay 
TRAINED electrician and cash 1 


. od 
oe | 
i 


a 
month later, he got stuck 
ore out the whol Fear end 
end any more money on i be 
edit in ae got nn allowance of 800. 
‘approximately #70. 
was one of judgment. ‘The 
car never should have had that much money 
put into the motor and front end unlem the 
Fear end was putin god shape too, ad that 
trauld have been too expensive 
"nw Garter there Bad work 
Temetnber a job ina garage where 
‘i Adrian, Michigna, ta 1082 
ling fob om ight ca 
Scrippeioth, Inte of working the new 
bearings down uni they wer unning smooth 
Ino Safely, the job was turned over tothe 
rner while the bearings, aad ebored pine 
dees ton, wer atl too 
veto the rar out and it trae” suddenly 
on him before he'd gone ten miles 
: at feng enna! The 
ot the meta 
ni ptsies soldealy 
case the reene’ came 
onteylinders that the 
broke, smashing the erank case 
Three humred dolar gone 


For 4 lniied time, we pe oflring. the famous 
MOGSEHEADS sovatle, Mussie Beier (Chet 
ind aft Grea. Steel Mand Grip 
irateh lntrttn Caurse—sal for omy 
Sfseupdp. “Tc teste ot 
Mhetrafte tay an 2 


Be an sect pecan, Cal gulch nace i thi mont 
Rosetwate aeratrmbties 
eee 


ALLY we got down to the ugliest count 
‘all—bad faith. “If you prefer, you ean 
call it straight “eat” 

1 don't believe, 


ner told me reflec: 
ight dis 
Homey in the repair gue as evn 
tee yat ‘evenat Gat then’ ple 
verted fora coupe weeks ts Law Ample ot 
range where they” had a. regular stunt 
St ving the carburetor adjustment. twist 
when nobody war looking. Then the ‘bose 
‘rould deliver a song and’ dance about the 
Totor ting ina. bad way. 
°MThe trouble would start. as soon as the ear 
left the yarage” Frequently ‘they d get 
‘sane to work om the ean ifthe owner Sint 
{seqime suspicious, and ran up quite abi 
‘My aulvie to ear owners 


Railway Postal Clerks 


Travel for “Uncle § Sam” 


$158 to $225 MONTH 


“How San te btn 
“How (otha aed ton he 
ibs ar te an mont ah ean of 

gba the es tan ee 

Nits of aes ors Spe ep 

because owners don't Know these 


[NERY BOY AND UN 1 P SHOULD WTE DOMEDUTELY 
Common Education Sufficient" ssi 


as | 


You mot an 


sine Alt Ve mn are foe for the i 


Big Money on the Ground 


or in the Air 


Aviation Institute 
of U.S.A. 
1115 Connecticut Ave. 
Washington, D.C. 


‘font rian at home, = 
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“Can I Afford an 
Airplane?” 


(Contin from sage £7) 


though the hourly cost is higher, so is the speed. 
Of course, the Guctuates violently, as 
fone man points out, if costly repairs are neces- 
sary. One forced landing, for instance, cost 8 
Jacksonville, Fla, physician six hundred dob 
lars for repairs 

‘Where do they keep thei planes, thes pil 
who fly for pleasure? Two out of three keep 
them at a state, Government, municipal or 
private airport, in rented hangar 

is Hadley Feld, New 


i ne at 
Bruns ‘mys J. Van Wagner, of 
New York City, “because itis the only filly 


fcerdited airport within the metropeitan de 
tric, being lp. an i Yor night fring. 
T hone tvs» fiend a Boston, or Washing 
tes ie New Hyun n r k 
ion the Sek hp out, and a= Su 
hours Tamm St my’ destination No dusts v0 
‘lets pie, tac Jato fits 

‘hing interesting tose every mane 
feeling mentally hen and srt istend 


and fatigued.” 
WW. EglAMEIN, of Peters, Cai, 
) seites: "My home slated on an orang: 
sqove thre and one hal miles froc town, anc 
plane fr stored in a hangar about 000 feet 
the house on the edge of large open fel 
Tein kept clean nnd id with 
ranch fand in my empl 
"K Pasadena, Calif, man, D. E. McDaneld, 


iorthwestern University student with his two 
here is “Daddy” Montee 
licensed pilot at 


fren fy. years od, thal you are 
ican to Fun an airplane" be apn °W you are 
BiSdip net have od reagan” Lom thing 
fom crperiaen’ Y une ny ft ale fight 
ater i wenoetyyoarsold. Ihave driven every. 
ting from an ox team tan airplane, sind ool 
Tine the eeplene bet 

Is private Bring mle? 


“HAV yee 0 me 
Be 
wears Rebeen root ter aaa 
polecs Bama eher, Ne econ 
see een 
hea ees Cs nen cae 
ee Seng Os Dane et 
foes 
eels ae eee 
oeclned lpebere gg rang 
Ryisa s 

ry SE 
cementite SD 
Sioriles ie sos 
vi net ee mi By 

Be mist oe wa sa os 
eee fon ele ea eae 
eee Tecate 
Rae a 

Seifert red 
Rosioqentes eer cue 
aes toe ee Se ene 
pe ven fire agucanls 
tana 

‘Remington Rogers, a Tulsa, Okla, attorney, 
Se 
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Play the S 
HAWAIIAN SL SEAN A 
GUITAR }) and Case 


Just as the, 


We start you 
in busines. 


sf 
BECOME A PHOTOGRAPHER) 


Fa Work = BIG PAY ~ Learn Quickly 
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“Can I Afford an 
Airplane?” 
(coins om pet 160 


plane isnot so hard. “fel ts as easy to Br 
Eri ie to deve an automebil.” be taerts 

¥eatimate tat t would take am onlinaey 
individual about thirty"minates to learn how 
{oly and probably ss oe seven hoary to learn 
frow to take-off and land. Pechape with some 
at the modern. ships, landing sil would be 
tore quickly acquired. 

“FT dono stunt lying.” Ihe adds, “and stay 
cm the ground in stormy oe bad weather: Tal 
fttemp to fy ina fog enrly one moraing in the 
Hope nt the fog woud Ht when the mun came 
we ttn fesinetheker and ot 
way even thong Twas flying’ only fy fet 
irom toe procs. (A relat pita Sa es 
vai an Fe back wth el 
corporation esseitive who bas piloted his owa 
plane several howard mie“ cant ewe 
{ny normal person of moderate means ex re 
fin rom porcine ae ap ar 
has once experienced the delightful sensation 
attenveing by aie 


Tiayden, of Seeing Fl 
raifying voloess *T woukd 
like to give this advice to others says one, 
“Onn your own plane, but for God's make be 
5 would advise others to own and oper- 
ate planes” says another, “but T believe that 
th qunlied to this extent that the 


it shox 
‘man te 
four is 


Dleasure, Aging to all state medical meetings 
tothe American Medivat Amoeiation meet 
T have the honor 


tte atonal races inal {had many 
hore of ying ad considerable please. 
“FTimos have changed: hangar space i #50 
a monthat the new municipel landing Geld, and 
Technical charges are too high for the average 
‘man to. taintain a plane: especially when 
Plt no pati rate for 
verlag work Hf prices: were, reasonable T 
‘rol mgnin havea” plane.” 


OSE one pi eit lis apn 
private lying. Paul E, Thomason, of Char- 
pelea Sere eee 
Me 

scot ulainn igs 
Bs rie ec aes ose 
otto Dale ee 
ea a 
sigh ee eaters 
Me ees ites oes ere 


idence. Much of tin for 
of priate Aging It revealn ton, for the foot. 

rit win the average Byer ay pet 
‘Some fel that dying is still too expensive 
for the mua of average teans. Those who have 
their own storage ground, who ean be thee 
town mechani are able to pet off more jx 
prasvay. But the small ple owner without 
these advantages, aay say, may stl afford 
to'tave isos plane and wae for pleasure 


: 


TEE fare noor- THE FATE.ROOT. 
9 FBI RO MEAT 


Todon Picture 
Ghiset Method 


arate 
eprdeeeranene 
‘The Pleture Clurt Method of teaching Govelope nels 


‘Address CN. Landon 


THE LANDON SCHOOL 
4081 National Bldg. Cleveland, Ohio 


eon 


tee 


Khia Smee dd 
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H E | P | Here Are Correct Answers 
a, to Questions on Page 53 
0 


Yours for 


1, In 1703 Peter the Great of Russia de- 
ded to build himself a capital on the banks 
‘of the River Neva, shortly above where this 
iver empties into the Gulf of Finland; The 

and was = It was necessary to fil it in 
and to drive ples before the city af St. Peters 
bang could be built This city is now known | 
as Leningrad. 


2. The great forest of the Amazon val 


3 Sento in the West Ines, has 
a, outan pea ama Tin tha i ore 
than 10,000 Fe ig Sunt ortheast of tis 
bland the depth ofthe Atlantic 31000 fet 
Accordingly. the inland. rally consists of a 
aie mountain ring from the sea 
he iy seven anda 
Erte to hii vay re sn ai 
miles, nearly two miles higher than the beight 
Fong fare es ‘shows sen level of Ue world’s greatest moun- 
Bletspice oS oars Sa tain Everes. 


[ib ro iid id OSes 4. ‘This kind of house is used hy the native 


“Gulden. (vols 8) Indians all over Mexico, but especially on the 


get ‘west coast. ‘The climate of this country is mild 
ane oe all the year round. Accordingly, one side of the 
hhouse is left out, leaving the rooms exposed to, 


the open air. 

5. Te has been wed rctly in several 
surveying pro) its chief successes have | 
been in ‘Alaska. "In onder to determine the 


Gaiden, 


ees | 


longitude of a piace, it formerly ws 
forth surveyor tary an acura 
ter, from wi 

Sovadars 


time 
tions, test hee from the Us 


wet datos af Ang RAWING Gs 


6. There is some question whether this al by Raw FOR wo 
tinction belongs Lousiana oro Misinagpi. | IRWeTMOTs and Patent Attorneys 
ih com a tom Se | WRARS Rig Sour aKetcR ever 
——— po in.pen eink 

7. West of Death Valley are the high 
mountains of the Panamint Range.  Duris 
the winter these mountains are snow-covered: 
It'is an easy days trip om horseback from the 
ottom of Death Val, where even witer 

are hot, up into the snow-covered Tides 
othe ananite ua 


8. The t ape called the gorilla, the lat 
of Parte atelier aes | 
Fetes ply epltier aly 
Beceeerz  Ahey ipa Fr 
Gera Ae oat piauiased ne 
a 


9. ‘There has been an enormous amount of 

tion concerning the whereabouts of 

‘ewish tribes who were driven out of th 

Ho¥y Land and whe dimppeared from history. 
‘The most probable theory is that the tribes 
merely dispersed ito northern Syria and Asin 
Minor and were gradually absorbed into the 
‘other peoples there. 


10. This is posible in the mountainous part | 
of Kenya Colony, east of the great lake of 
Victoria Nyansa, now commonly called Lake 
Victoria, and in ‘Tanganyika Colony, directly 
to the south. On the snow-clad slopes of the 
tnountains residents of these colonies enjoy 
‘winter sports, 


11, Mount Hood, in Oregon. A cap of cloud | 
usmily covers the mountain. It is maid the a MULAS THE 
Hitcid rscmblasce of the oud to's bond ies brent reare 
tras what gave the mountain its name. 

22, Al sling the Gulf Coat ofthe Write 
States thee are forests composed of the = 
mala crest tee” ‘Thin te Hrs ery Price, $4.00 
elLwith is wots covered more or lew oo | | Popular Science Menthl 

tinuoualy by water. | aFourth arenwe, New York 
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Plants That See, 
Feel and Think 


and it is fortunate ber that that the peas are 


Statement. It appears that a sack of peas con- 
tains the energy of a power house and could 
rrun-a battleship, and a pocketful of peas could 
propel an automobile! 


THE gisszs probe ras devised 
plat 


to locate the nerves and the 


The 


fy electric camtact is made with a resti 
imuscle, the galvanometer remains quiescent, 
“uti the contact be made with a 
beating hear, electric pulsations are yeerated 
uling 10. the. mechanical pulsations 
In eating the “eget introduc the prob, 
step by step, into the organ as soon asi came 
in"eantact vith the pabating layer, electric 
"oe contact wth ak, the other with the 
probe which enters the stem transversely at 
Intervals of about one twenty-8fth of an inch. 
At this depth there i feeble pulsation. "More 
happensat twice the depth. ‘Then, at one-eighth 
inch, “the pulsations exhibited a sudden ine 
crete; this was 90 reat that apart of the 
ecord went off the plate: evidently the prob 
had wae nto contact ‘with puting el” 
ond there was diminishing response. 
fection revealed the plant heart being “the 
internal layer of the cortex abut 
young. vascular tise” The ex 
ied out, the plant heart with 
fier, “cobra venom and other drugs and 
Poisons, finding that it reacted in a manner 
ilar to that of an animal heat. 


st spectacular of the numerous 
invented by Sk Jacinto help the 
plant tll thie secrets the magnetic 
Crescograph. "This makes growth visible 
terlier model used levers to taagnify orth 
ten thousand times: this was not enough 

of mocaail opotane athe 
‘there is a single lever, the short 
is atache tothe tip of « potted 


past, 7h frictionless, 
inter end 
deflects le which is 


or the sunies 


summer day. 


Safety Beacons in Streets 

‘AFETY’ trafic posts with built-in lood- 

Tights protect 8 from traffic 
tear trolley loading platforms at 190 diferent 
Places in Baltimore, Md. ‘The lights on three 
Tides are ordinary’ amber, ashing ‘cxation 
gnats. "On the fourth ade, toward the safety 
fone, a shaded white Soodlight reveals pe- 
destrians standing on the platform where the 
trey ars sop, "Another oodliht at the 

tom of the signal Tights up the base, 30 
totorits can see the whole beacon 
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~and They Started By By Reading 
This Amazing Book: 


Now Free—Mall Coupon Today! 
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A definite program for getting ahead financially will be found on page four of 
this Issue. 
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fo, writes W. HL. Adams of Ohio, Letter 
from California man reports $1275 


{n three months; New fersey’ $4000, 
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a = Strange Radio Devices 
Finish this Locate Buried Treasure 


(Continent from page 45 


quakes photographically. Ifa “salt dome”—a 
Rag sabres pine of Tok wt tad w= 
sociated rocks that. geologists have learned 
generally means a rich oil well near bytes 
Fiidden im the path of the tremors, the wismo- 
spapls mil show iby thee altered. eer 
[na recent development of this process a pistol- 
shot a few feet below the earth's surface re 
places the dynamite blast, and the transmis 
8f the sound through the earth is listened to 
through earphones. This device, invented by 
Dr. Samuel Spitz and secretly used by the 
United States tn another form during the war 
‘asa sounding device and submarine detector, 
ca ‘etrolometer” of oil-determiner 
ind with it, ‘Dr. Spite says, he has located 
‘uring the last eighteen months ninétoen 
acing wells and twelve or more separate vil 
pools 


G the underlying earth, to see 

‘oil—which ts lighter than 
rock—and to aid the geologist in studying its 
structure, isthe amazing feat performed by an 
inconceivably sensitive balance designed to 
smear the force of gravity at ey pot on the 
‘earth's surface. Each cubic foot of rock, ore, or 
‘soll exerts a gravitational pullin pro 


‘ pore line 


tion to 


you like to draw, you 


wo! ff you its weight, and the automatic balance invented 
should bya i by the European physicist, Baron von Eatvis, 

lop your talent, Good dn is therefore able to tell whether heavy rock of 
igs, ond designe, for advertine- Tight ol is likely to le beneath. So sensitive is 


y pontees;, DOGkIete, atte tthe balance that any near-by trees, boulders 
Hag ote, area aecomiy to ox dicher wil hoplondy eufu the phots: 
ae ae ons thes vai He 


sre well pad butte fate etn of esd a 
canny HEAS ieee cae Gus oe ees 
Ability Free 


Each of the new proesting methods ast 
own specie wefulnem. Radio prospecting for 
ample,  Hmited to metal ‘orev known 

‘alphisies,” such salen, which com 
lead and sulphur in combination: einctlemde, | sawanaa S7o0¥o 
‘or tne and sulphur; and other sulphur ores of | Sttemteteor te 


ha 
: such metals as silver and, oceasionally, gold, | *feew ea Sato tae 
Federal instructors, and eae ae ee 
be frankly told. what earnres ee 


Learn in Your Spare 
Time at Home 


‘The Federal Courye has trans [flowing eect current about equal in per to 
formed hundred of amateurs) a of the ates at rae our ocr 
a sucoesafal Commercial Artis oe as 
‘earning $2000, $4000, $5000, and School of Mines, and his brother Marcel de- 
S$o00'S year-some much mor. “SCG scaive chctic eter 


Federal “Training is thorough, ier ‘tinn a. cigar box tat woul, detect 
practical, ven you the fine of age i ieee Bee, oe aa 
neal ctikien, and oe timbered lands in the United States and abroad. 
1, the earn Poko a Previouly they had worked out sucendally a 
lest possible time. “Send us scheme of shooting clectricity through the 
Your drawing, and be sure to arth to Toeate hidien ore by its lower re 
Address, age and oc: ane othe careat pa. This tem | ELECTRIC REFRIGERATION 
upation in the mar- fing wed succesfully in Conede: nthe | CMMs You! urnerncwmr cn 


magnetic compass needle—used as long ago as | Sahuxtstnstininimeeiece 


1700, in New dewey. to detect magnet ion | Bese: ncn etc hp en, Sr 
orehas been brows wp to date tthe form | RATTAY aia wietinata LS 
tir Nehly semitive “magnetometer” osed | sass ene toe estat at 


today with great results in the iron areas of | Geese stioimd 


Lake Superior shores, the equipment of the 
modern ‘prospector is complete. We can UTILITIES ENGINEERING 
Actually "see underground,” and predict 30d | gage 26,218 ESTE enege 

1356 Federal Schools Bld. Setect buried treasures at depths ranging from feast 


Mica ins” ck capac | Aaa gg eg ang seed 
know at least where fo dig. | Snancially will be found on page four 


of this issue. 
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EVEREADy 
COLUMBIA 


When you get ready 
for the new boating season 


‘THE one best battery for bat- 
tery-fired outboard engines is 
the Eveready Columbia Hot 
Shot. Recommended by Elto. 
For fat, sure-fire sparks that 
start the engine on the first 
turn of the crank, and for steady 
running the season through it 
has no equal. The water-proof 
steel case defies wind and wave, 
fresh water and salt, the heat of 


midsummer, and freezing cold. 
Stands hard knocks, too, Get 
the Eveready Columbia Hot 
Shot — three sizes, three volt- 
ages, to suit the requirements 
of every engine. Great for in- 
board engines, too, 


NATIONAL CARBON CO., INc. 
New York [IJ] San Francisco 


Unit at Usion Carbide and Carbon Corporation 


© This seat on « radio, tool or oil burner advertisement signiSes the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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Her last party! 


She laughed at ber mother. “It's only 
‘a sore throat,” she said, and went to 
the party. But there was a long wait 
for a taxi when the party was over. 
The night was chill. The next day 
she felt wretched. Still she did nothing 
about it, "Just a cold,’” she repeated 
—In ten days she was dead! 


When will 
the folly 0 
sore throat? 

Neglected, these apparently 


-ople begin to realize 
neglecting a cold or 


trivial ailments may lead shortly 
to serious illness or even death. 


Ac the first suspicion of trouble, 
go to bed, cat wisely, and gargle 
systematically with Listerine, the 
safe antiseptic, used full strength. 
If immediate improvement is not 
shown, consult your physician. 

In the past fifty years, however, 
Listerine has checked ‘thousands 
and thousands of cold weather 
complaints before they had a 
chance to become serious. This is 
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due to its antiseptic action. The 
instant it enters the mouth it at- 
tacks the disease-producing bac- 
teria that develops there. 

Your chance of escaping colds 
or dangerous "flu" and pneumonia 
will be considerably bettered by 
the systematic everyday use of this 
pleasant antiseptic. Lambert Phar- 
macal Company, St. Louis, Mo., 
U.S.A. 


NEVER NEGLECT 
SORE THROAT 


More than 
50 diseases 


Another 
record! 
Last month another 
record for Listerine 
Tooth Paste at 25 
the large tube! A 
first class den 
frice ata savi 


LISTERINE 


-the safe antiseptic 


© This seal on a radio, tot or wil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


How civilized are we? 


" ‘HE extent to which the world has 
changed the laborer who uses his body 

into the workman who uses his head, is the 

index of civilization.” 

So said Edward Everett Hale. 

Electricity is gradually substituting its untiring 

energy for muscular effort in every branch of 

industry; it needs only to be directed by 

human intelligence. Its use is, therefore, a 

significant “index of civilization.” 


In the measure that America’s industrialists 
appreciate and adopt the economic advantages 
of electric power, light, and heat, and keep in 
closest touch with the rapid advance of all 
electrical applications, they advance the national 
standard of civilizationand increase the revenue 
of their business. 


Perhaps the time will come when we can point 
to completely electrified industry as our answer 
to the question “How civilized are we?” 


GENERAL ELECTRIC 


@ 


This_cvlining process_bas 
Begun in homes as well as in 
atories but i as only be. 
fn, tect lone of 
welling in which there ae as 
eno elect appliances «0 
ke “the place “oF muscular 
work, "The General Electric 


frre theenenion of lec. 
life: ts specials will cobper- 


ate with you in the application 
Of electricity to your needs, 
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“Take care of 
your voice 
— smoke 
LUCKIES 


